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PEEFACE. 



This Book is written with the object of supplying the student with 
directions for the microscopical examination of the tissues. At the 
same time it is intended to serve as an Elementary Textbook of 
Histology, comprising all the essential facts of the science, but omit- 
ting unimportant details, the discussion of which is only calculated to 
confuse the learner. For a similar reason references to authorities 
have also been omitted. Most of the illustrations are taken from the 
second volume of Quaiu's Anatomy, ninth edition, where their author- 
ship will be found acknowled«:ed. Of the remainder, those which 
have been selected from other authors are duly indicated ; the rest 
have either been drawn expressly for this work, or have been trans- 
ferred to it from the author's ' Course of Practical Histology.* 

For conveniently accompanying the work of a class of medical 
students, the book is divided into forty-two lessons. Each of these 
may be supposed to occupy a class from one to three hours, according 
to the extent to which the preparations are made beforehand by the 
teacher or are prepared during the lesson by the students. A few of 
the preparations — e.g. some of those of the sense-organs — cannot well 
be made in a class, but it has been thought advisable not to injure the 
completeness of the work by omitting mention of them. 
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iv PREFACE 

Only those methods are recommended upon which long experience 
has proved that fall dependence can be placed, bat the directions given 
are for the most part capable of easy verbal modification in accordance 
with the ideas or experience of different teachers. 

For other processes and more minute details than could suitably 
be given here the student is referred to manuals which are devoted to 
practical work, such as the * Practical Physiology ' of Prof. Foster and 
Mr. Langley, the 'Practical Histology* of Prof. Rutherford, the 

• Textbook of Practical Histology * of Prof. Stirling, and the author's 

• Course of Practical Histology.* 
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INTEODUCTOEY. 

ENUMERATION OF THE TISSUES AND THE GENERAL 
STRUCTURE OF ANIMAL CELLS. 

Animal Histology ^ is the science which treats of the minute struc- 
ture of the tissues and organs of the animal body ; it is studied with 
the aid of the microscope, and is therefore also termed Microscopical 
Anatomy, 

Every part or organ of the body, when separated into minute frag- 
ments, or when examined in thin slices (sections), is found to consist of 
certain textures or tissues, which differ in their arrangement in different 
organs, but each of which exhibits characteristic structural features. 

The following is a list of the principal tissues which compose the 

body : — 

1. Epithelial. 

r Areolar 
Fibrous 
Elastic 
Adipose 
Lymphoid 
Cartilage 
Bone 
Voluntary 

3. Muscular -' Involuntary or plain 

I Cardiac 

4. Nervous. 

Some organs are formed of several of the above tissues, others 
contain only one or two. 

It is convenient to include such fluids as the blood and lymph 
amongst the tissues, because they are studied in the same manner and 
contain cellular elements similar to those met with in some of the 
other tissues. 

The elements which compose the tissues are of the nature either 

' From iardsy a web or texture. 

B 



2. Connective 



2 THE ESSENTIALS OF HISTOLOGY 

ot fibres Of cells. Some tiaaues are composed almost entirely of fibres 
with relatively few cells interspersed amongBt the fibres ; this is the 
case with most of the connective tissues. Otliers are composed entirely 
of cells, which, however, may in some cases, be prolonged so as to form 
fibres ; but these are different from the fibres of the connective tissues 
in being formed directly from the cells of the tissue, whereas the fibres 
of the connective tissues are formed between the cells in an intercellular 
substance. Tissues which are entirely composed of cells are the epithe- 
lial tissues, whilst nervous and muscular tissue are formed of cells 
which are partly or wholly extended so as to form fibres. 

Cell*. — In the early embryo the whole body is an agglomeration 
of cells. These are minute portions of living substance or protoplasm, 
enclosing a vesicle which is known as the nucleus. The tissues are 
subsequently formed either by changes which occur in the intercellular 
substance, or by changes in the cells themselves ; frequently by both 
these processes combined. The cells which are least altered from 
their embryonic condition are the white corpuscles of the blood, and 
these may be regarded therefore as typical cells. 

The protoplasm of a cell (fig. 1, p| is composed of a soft albuminous 
substance, which is characterised in typical cells by possessing the 
property of spontaneous movement. When the cell is unenclosed by a 
membrane a change in the shape, or even in the position of the cell, 
may be thereby produced (amceboid movement). The protoplasm 
often contains granules of various kinds or droplets of watery fluid 
(vacuoles) ; the latter may be present in sufiicient abundance to impart 
a reticular or sponge-like structure to the protoplasm. In some cells 
the protoplasm has a striated or fibrillar structure. 

The nucleus of the cell (fig. 1, n) is a minute vesicle embedded in 

the protoplasm. It is bounded by a membrane which encloses a clear 

substance (nuclear jnatrtx), and the whole of 

this substance is generally pen'aded by an 

irregular network of fibres, some coarser, 

others finer [intramtclear netirork, n'). This 

intranuclear network often exhibits one or 

more enlargements, which are known as 

the mtcleoU. The fibres within the nucleus 

have been observed to undergo spontaneous 

changes of form and arrangement, but this 

Fio. 1.— Diagram of a cell, beconies much more evident when the cell 

''■^imS'^nlldeu^mhitra'! is about to divide. The division of the proto- 

nutieKrnetwork.n'.BudBucim. plasm IS always preceded by that of the 

nucleus, and the intranuclear fibres imdergo 

during its division a series of remarkable changes in arrangement 

and position, which are known collectively by the term karijomitosu 

^karyokinesis). These changes may best be studied in the division 

of epithelium -eel la (see Lesson VI.), but exactly similar phenomena 

have been shown to occur in cells belonging to the other tissues. In 
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Ectoderm 

or 
Epiblast 



some cases it may be observed that the filaments of the intranuclear 
network are made up of fine juxtaposed particles, arranged either in a 
single or a double row. 

All the embryonic cells are formed from the division of the ovum 
or egg-cell, which divides first into two cells, these again into two, and 
so on until a large number of cells (embryonic cells) are produced. 
Eventually these resultant cells arrange themselves in the form of a 
membrane [blastoderm) which is composed of three layers. These 
layers are known respectively as the ectoderm or epihlast, the meso- 
derm or mesoblast, and the entoderm or hypoblast. The ectoderm 
gives rise to most of the epithelial tissues and the tissues of the nervous 
system ; the entoderm to the epithelium of the alimentary canal 
(except the mouth), and the glands in connection with it; and the 
mesoderm to the connective and muscular tissues. 

The histogenetical relation between the three layers of the blasto- 
derm and the several tissues and organs of the body is exhibited in the 
following table : — 

/-The epithelium of the skin or epidermis, and its appendages 

viz., the hairs, nails, sebaceous and sweat glands. 
The epithelium of the mouth, and of the salivary and other 

glands which open into the mouth. The enamel of the 

teeth. The gustatory organs. 
The epithelium of the nasal passages, and the cavities and glands 

which open into them. 
The epithelium covering the firont of the eye. The crystalline 

lens. The retina. 
The epithelium lining the membranous labyrinth of the ear. 
The epithelium lining the central canal of the spinal cord and 

the fourth, third, and lateral ventricles of the brain. 
The tissues of the nervous system. 
^The pituitary body. The pineal gland. 

The connective tissues. 

The blood and lymph corpuscles. 

The epithelial lining of the heart, blood-vessels, lymphatics, and 
serous membranes. 

The epithelium of the uriniferous tubules (in part). 

The epithelium of the generative organs, and the generative pro- 
ducts in both sexes. 

The muscular tissues, voluntary, involuntary and cardiac (except 
the muscular fibres of the sweat glands, which are epiblastic 
in origin). 
.The spleen and other lymphatic and vascular glands. 

The epithelium of the alimentary canal (fi:om the pharynx to 
the lower end of the rectum) and all the glands which open 
into it (including the liver and pancreas). 

The epithelium of the Eustachian tube and cavity of the tym- 
panum. 

The epithelium of the larynx, trachea, and bronchi, and of all 
their ramifications. The epithelium of the pulmonary 
alveoli. 

The epithelium of the thyroid body. Part of the thymus gland. 

The epithelium of the urinary bladder and ureters, and of part 
of the uriniferous tubules. 

b2 
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THE ERiSENTULS OF liiSTOLOGi: 



USE OF THE MICROSCOPE. EKAillNATION OF 
COMMON OBJECTS. 



The requisites for practical Histology 
are a good compound microscope uiag- 
nifying from about 50 to 400 linear; slips 
of glass technically known as 'slides,' 
upon which (he preparations are made ; 
small pieces of tlun glass used as covers 
for the preparations ; a few simple instru- 
ments, such as a razor, a scalpel, scissors, 
fine-pointed forceps, and needles mounted 
in wooden handles ; and a set of fluid re- 
agents for mounting and staining micro- 
scopic preparations.' A sketch-book and 
pencil are also requisite, and must be con- 
stantly employed. 

Examine the microscope (fig. 2). It 
consists of a tube [I I'] having two systems 
of lenses, one at the upper end termed 
the ' eye-piece ' or ' ocular ' (oc). the other, 
at the lower end, termed the ' objective ' 
(obj). There should be at least two 
objectives— a low power, working at about 
i inch from the onject, and a high power, 
having a focal distance of about ^ inch. 
The focus is obtained by cautiously bring- 
ing the tube and lenses down towards the 
object by the coarse adjustment, which is 
either a telescopic or a rack-and-pinion 
movement (ai^'j, and focussing exactly by 
the line adjustment, which is always a 
finely cut screw (adj"). 

The stage {si) upon which the prepft- 
rations are placed tor examination, the 
mirror [m) which serves to reflect the light 
up through the central aperture in the 
' ' gtl t b '■■ 
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USE OF THE MICROSCOPE 5 

but before doing this the student should endeavour to familiarise himself 
with the use of the microscope, and at the same time learn to recognise soma 
of the chief objects which are liable to occur accidentally in microscopic 
Bpecimena. On this account it has been eonaidered desirable to introduce 




directions for the examination of starch -granules, air-bubbles, 
and woollen fibres, and the usual constituents of the dust of a ri 
first practical lesson. 
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The requisites for practical Histology 
axe a good compound microscope mag- 
nifying from about 50 to 400 linear ; slips 
of glass technically known as ' slides,' 
upon which the preparations are made; 
small pieces of tmn gla«s used as covers 
for the preparations; a few Bimple instru- 
ments, such as a razor, a scalpel, scissors, 
fine-pointed forceps, and needles mounted 
in wooden handles; and a set of fluid re- 
agents for mounting and staining micro- 
scopic preparations.' A sketch-book and 
pencil are also requisite, and must be con- 
stantly employed. 

Examine the microscope (fig. 21. It 
consists of a tube {t (') having two systems 
of lenses, one at the upper end termed 
the ' eye-piece ' or ' ocular ' ioc), the other, 
at the lower end, termed the ' objective ' 
(obj). There should be at least two 
objectives — a low power, working at about 
i inch from the otiject, and a high power, 
having a focal distance of about ^ inch. 
The focus is obtained by cautiously bring- 
ing the tube and lenses down towards the 
object by the coarse adjustment, which is 
either a telescopic or a rack-and-pinion 
movement (adjj, and focussing exactly by 
the fine adjustment, which is always a 
finely cut screw {adj'). 

The stage (s() upon which the (irepa- 
rations are placed tor examination, the 
mirror (m) which serves to reflect the light 
up tiiroufh the central aperture in the 
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but before doing this the student should endeavour to fiuniliarise himself 
with the UBe of the luicroscope, and at the same time learn to recognise some 
of the chief objects which are liable to occur accidentally in microscopic 
specimens. On this account it has been eonsidered desirable to introduce 




directions for the examination of Btarch-grannles. air-bubbles, linen, cotton, 
and woollen fibres, and the usual constituents of the dust of a rooni, into the 
first practical IcBson. 
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The requisites for practical Hintolog; 
are a good compoand microscope luag- 
nifying from about 50 to 400 linear ; slips 
of glass technically known as 'slides,' 
upon which the preparations are made ; 
small pieces of tmn glass used as covers 
for the preparations ; a few simple instra- 
ments, such as a razor, a scalpel, scissors, 
Jine-poiated forceps, and needles mounted 
in wooden handles ; and a set of fluid re- 
agents for mountin°: and staining micro- 
scopic preparations.' A sketch-book and 
pencil are also requisite, and must be con- 
stantt^v emploj'ed. 

Examine the microscope (tig. 2). It 
consists of a tube (( (') having two systems 
of lenses, one at the upper end termed 
the ' eye-piece ' or ' ocular ' (oc), the other, 
at the lower end, termed the 'objective' 
(obj). There should be at least two 
objectives — a low power, working at about 
i inch from the oDJect, and a high power, 
having a focal distance of about i inch. 
The focus is obtained by cautiously bring- 
iug the tube and lenses down towanis the 
object by the coarse ndiustment which is 
either a telesc ] a ack and p n 

movement {adj) a d f g a tl b 

the fine adjustm til al a 

finely cut scre^ ladj ) 

The stage ( I) upo I 
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up through the centml apertiue 
stage and along tlie tube of the insti 
and the diaphragm (d) below the stage 
which serves to regulate the amount of 
light thus thrown up, are all parts the 
employment of which is readily under- 

It is convenient to begin the study of 
Microscope, histology by the examination of the blood, 
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but before doing this t)ie student should endeavour to familiarise himself 
with the use of the microscope, and at the some time team to recognise some 
of the chief objects which are liable to occur accidentally in microscopic 
specimens. On this account it has been sonsidered desirable to introduce 




a, fibres of Bilk 



directions for the examinfttion of starch -graniUes. air-bubbles, linen, cotton, 
and woollen fibres, anci the usual constituents of the dust of a room, into the 
first practical lesson. 
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The requisites for practical Hislology 
are a good compound microscope mag- 
nifying from about 50 to 400 linear; i^lips 
of glass technically known as ' slides,' 
upon which the preparatione are made ; 
small pieces of tlun glass used as covers 
for the preparations ; a few simple instru- 
ments, such as a razor, a scalpel, scissors, 
fine-pointed forceps, and needles mounted 
in wooden handles; and a set of fluid re- 
agents for mounting and staining micro- 
scopic preparations.' A sketch-book and 
pencil are also requisite, and must be con- 
stantly employed. 

Examine the microscope (flg. 2). It 
consists of a tube (t t'j having two systems 
of lenses, one at the upper end termed 
the ' eje-pieee ' or ' ocular ' (oo), the other, 
at the lower end, termed the ' objective ' 
{ob}'). There should be at least two 
objectives — a low power, working at about 
i inch from the ociject, and a high power, 
having a focal distance of about ^ inch. 
The focus is obtained by cautiously bring- 
ing the tube and lenses down towards the 
object by the coarse adjustment, which is 
either a telescopic or a rack-and-pinion 
movement {adj), and focussing exactly by 
the fine adjustment, which is always a 
finely cut screw {adj'). 

The stage (s() upon which the prepa- 
rations are placed tor examination, the 
mirror (m) which serves to reflect the light 
up throiifh the central aperture in the 
age and an b h um 
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but before doing this the student should endeavour to familiarise himself 
with the use of the microscope, and at the same time learn to recognise some 
of the chief objects which are liable to occur accidentally in microscopic 
specimens. On this account it has been sonsidered desirable to introduce 
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directions for the examination of starch -granules, air-bubhles, linen, cotton, 
and woollen fibres, and the usual constituents of the dust of a room, into the 
first practical leeson. 



THE iiSSESTlALS OF iliSTOLOGY 



VSE OF THE MICROSCOPE. EXAMIHATIOS OF 
COMMON OBJECTS. 



The reqnisiteB for prac^tical Histology 
are a good compound microscope mag- 
nifying from nboiit 50 to 400 linear ; xlips 
of glass tecliuicall^' known as * slides,' 
upon which the preparations are made; 
Biuall pieces of ttun glass used as covers 
for the preparations; a few simple instru- 
ments, such as a razor, a scalpel, scissors, 
fine-pointed forceps, and needles mounted 
in wooden handles; and a set of fluid re- 
agents for mountin" and staining micro- 
scopic preparations.' A sketch-book and 
pencil are also requisite, and must be con- 
stantly employed. 

Examine the microscope (Rg. 2). It 
consists of a tube {t t') having two systems 
of lenses, one at the »piier end termed 
the ' eye-piece ' or ' ocular ' (oc), the other, 
at the lower end, termed the ' objective ' 
(obj). There should be at least two 
objectives — a low power, working at about 
i Inch from the object, and a, high power, 
having a focal distance of about ^ inch. 
The focus is obtained by cautiously bring- 
ing the tube and lenses down towards the 
object by the coarse adjustment which is 
either a telescopic 01 a lack and pnnon 
movement (a^) and focuising exactU by 
the fine adjustment nhicli is alwH\h a 
finely cut screw (arf/1 

The stage {itj upon whiili the prepa 
rations are placed toi cxainination the 
mirror (m) which series to reflect the light 
up through the cenlrnl aperture m the 
stage and along the tube of the instrument, 
and the diaphragm idi below the stage 
which serves to regulate the amount of 
light thus thrown up, are al! parts the 
employment of which is readily under- 

venient to begin the study of 
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but before doing this the atudcnt should endeavour to familiarise himself 
with the UBe of the microscope, and at the same time learn to recognise some 
of the chief objects whicli are liable to occur accidentally in microscopic 
Specimens. On this account it has been Bonaidered desirable to introduce 
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directions for the examination of starch -granules, air-bubbles, linen, cotton, 
and woollen fibres, and the usual constituents of the dust of a room, into the 
first practical lesson. 
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The requisite b fur practical Histolog; 
are a guod compound microscope mag- 
nifying from about 50 to 400 linear ; slips 
of glass technically known aa ' slides,' 
upon which the preparations are made; 
amall pieces of tmn glass used as covers 
for the preparations ; a few simple instru- 
ments, such as a razor, a scalpel, scissors, 
fine-pointed forceps, and needles mounted 
in wooden handles; and a set of fluid re- 
agents for mounting and staining micro- 
scopic preparations.' A sketch-book and 
pencil are also requisite, and must be con- 
stantly employed. 

Examine the microscope (fig. 2). It 
consists of a tube (( *') having two systems 
of lenses, one at the upper end termed 
the ' eje-piece ' or ' ocnlar ' (oc), the other, 
at the lower end, termed the ' objective ' 
(obj). There shoulil be at least two 
objectives— a low power, working at about 
i mch from the object, and a high power, 
having a focal distance of about ^ inch. 
The focus is obtained by cautiously bring- 
ing the tube and lenses down towards the 
object by the coarse adjustment, which is 
either a telescopic or a rack and pinion 
movement (adj), and focussnig e\acth by 
the fine adjustment nhich is alun^s a 
finely cut screw (atlj I 

The stage lit) upon which the prepa 
rations are placed foi esaminatioii the 
mirror (hi) which series to reflect the light 
up through the ceniriil aperture m the 

g urn 
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but before doing this the student should endeavour to familiarise himself 
with the use of the microscope, and at the same time lea.m to recognise some 
of the chief objects which are liable to occur accidentally in microscopic 
apeoimene. On this account it has been sonsidered desirable to introduce 




directions for the examination of starch-granulee, air-bubbleB, linen, cotton, 
and woollen fibres, and the usoal constituents of the dust of a room, into the 
first practical lesson. 
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1. Examination of starch-granules. Gently scrape the cut surface of a 
potato with the point of a knife ; shake the starch-granules so obtained into 
a drop of water upon a clean slide and apply a cover-glass. 

With the low power the starch-granules look like dark specks differing 
considerably in size ; under the high power they are clear, flat, ovoid particles 
(fig. 3, St), with a sharp outline when exactly focussed. Notice the change in 
appearance of the outline as the nii'croscope is focussed up or down. On close 
examination fine concentric lines are to be seen in the granules arranged 
around a minute spot which is generally placed eccentrically near the smaller 
end of the granule. Sketch two or three starch-granules. 

Notice the appearance of air-bubbles in the water. If comparatively 
large they are clear in the middle, with a broad dark border due to refraction 
of the light ; if small they may look entirely dark. 

2. Examine fibres of linen and of cotton in water, using a high power. 
Compare the well-defined, relatively coarse, striated, and slightly twisted linen - 
with the longer, finer, and more twisted cotton-fibres. Sketch one of each 
kind. 

3. Mount two or three hairs from the head in water and look at them, 
first with the low, then with the high power. Examine also some fibres 
from any woollen material and compare them with the hairs. They have 
the same structure, although the wool is finer and is curled ; its structure 
may be partly obscured by the dye. Draw one or two woollen fibres. 

4. Examine some dust of the room in water with a high power. In 
addition to numerous groups of black particles of carbon (soot) there will 
probably be seen fibres of linen, cotton, or wool, and shed epithelium-cells 
derived from the epidermis. 

5. Prepare a scale to serve for measuring objects under the microscope. To 
do this put a stage-micrometer (which is a glass slide ruled in the centre, with 
the lines ^^ and —^ millimeter apart) under the microscope in such a manner 
that the Imes run from left to right (the microscope must not be inclined). 
Focus them exactly. Put a piece of white card on the table at the right of 
the microscope. Look through the instrument with the left eye, keeping the 
right eye open. The lines of the micrometer will appear projected upon the 
paper. Mark their apparent distance with pencil upon the card, and after- 
wards make a scale of lines in ink the same interval apart. A magnified repre- 
sentation is thus obtained of the micrometer scale. Mark upon it the number 
of the eye-piece and of the objective, and the length of the microscope tube. 
This scale-card will serve for the measurement of any object without the 
further use of the micrometer. To measure an object, place the scale-card 
upon the table to the right of the microscope and view the object with the 
left eye, keeping the right eye open. The object appears projected upon 
the scale, and its size in ~ or ^~ of a millimeter can be read off. It is 
important that the same objective and eye-piece should be employed as were 
used in making the scale, and that the microscope tube should be of the same 
length. 



LESSON II. 

STUDY OF THE HUMAN BLOOD-COBPUSCLES. 

1. Having cleaned a slide and cover-glass, prick the finger and mount a 
small drop of blood quickly, so that it has time neither to dry nor to coagulate. 
Examine it at once with the high power. 

Note (a) the coloured corpuscles, mostly in rouleaux and clumps, but some 
lying apart seen flat or in profile ; (b) the colourless corpuscles, easily made 
out if the cover-glass is touched by a needle, on account of their tendency to 
stick to the glass, whilst the coloured corpuscles are driven past by the cur- 
rents set up ; (c) in the clear spaces, fibrin filaments and elementary particles 
or blood-tablets. 

Sketch a roll of coloured corpuscles and one or two colourless corpuscles. 
Count the number of colourless corpuscles in a field of the microscope. 

2. To be made like 1, but the drop of blood is to be mixed upon the slide 
with an equal amount of 0*6 per cent, salt solution, so that the red corpuscles 
tend to be less massed together, and their peculiar shape is better displayed. 

Sketch a red corpuscle seen on the flat and another in profile (or 
optical section). Also a crenated corpuscle. 

Measure ten red corpuscles, and from the residts ascertain the average 
diameter of a corpuscle. 

3. Make a preparation of blood as in § 1 and put it on one side to coagu- 
late. After fifteen minutes allow a drop of a solution of borax-carmine ^ to 
run under the cover-glass. This decolorises the red corpuscles, but stains 
the nuclei of the white corpuscles and brings the network of fibrin filaments 
and the elementary particles clearly into view (fig. 7). After a drop of gly- 
cerine has been allowed to diffuse into the fluid the cover-glass may be 
cemented with gold-size and the preparation labelled and kept. 

4. Enumeration of the blood-corpuscles. This is readily effected by the 
haemacytometer of Gowers. This instrument consists of a glass slide (tig. 4, c), 
the centre of which is ruled into ^5 milHmeter squares and surrounded by a 
glass ring I mm. thick. It is provided with measuring pipettes (a and b), a 
vessel (d) for mixing the blood with a saline solution (sulphate of soda of sp. 
gr. 1015), glass stirrer (e) and guarded needle (f). 

* The mode of proceeding is extremely simple. 995 cubic millimeters of 
the saline solution are placed in the mixing jar ; 5 cubic millimeters of blood 
are then drawn from a puncture in the finger and blown into the solution. 
The two fluids are well mixed by the stirrer and a small drop of this dilution is 
placed in the centre of the cell, the cover-glass gently laid on (so as to touch 
the drop, which thus forms a layer J mm. thick between the slide and cover- 
glass) and pressed down by two brass springs. In a few minutes the cor- 
puscles have sunk to the bottom of the layer of fluid and rest on the squares. 
The number in ten squares is then counted, and this, multiplied by 10,000, 
gives the number in a cubic millimeter of blood.' 

* See Appendix. 
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The coloured blood-corpuscles. — Under the microscope the blood is 
seen to consist of a clear fluid (plasma), in which are suspended the blood- 
corpuscles (fig. 5). The latter are of two kinds : the red or coloured 
(r, r'), which are by far the most numerous, and the white, pale, or 
colourless {p, g), which from their occurrence in the lymph are also 
known as lymph-corpuscles. When seen singly the coloured corpuscles 
are not distinctly red, but appear of a reddish-yellow tinge. In the 
blood of man and of all other mammals, except the Camehdse, they 
are biconcave circular disks. Their central part usually has a slightly 
shaded aspect, under the ordinary high power (fig. 6, 1), but this is due 
to their biconcave shape, not to the presence of a nucleus. They have 
a strong tendency to become aggregated into rouleaux and clumps when 
the blood is at rest, but if it is disturbed they readily become separated. 

If the density of the plasma is increased in any way, as by evapo- 
ration, many of the red corpuscles become shrunken or crenated (c). 

The average diameter of the human red corpuscles is 0*077 milli- 
meter (about ^oVtt hich).* 

There are from four to five millions of coloured corpuscles in a cubic 
millimeter of blood. 

The colourless corpuscles of human blood are a little larger than 
the coloured, measuring O'Ol mm. (^tsVtt hich ) in diameter. They 
are far fewer, numbering not more than ten thousand in a cubic 
millimeter. Moreover they are 
specifically lighter, and tend to 
come to the surface of the prepara- 
tion. If examined soon after the 
blood is drawn, they are usually 
spheroidal in shape, but they soon 
become irregular (fig. 5, jp, g), and 
their outline continually alters, 
owing to the amoeba-like changes 
of form to which they are subject. 
Some of the colourless corpuscles 
are very pale and finely granular, 

others contain coarser and more ^^.^work of fibrin, shown after washing away 

distinct SnranuleS in their protO- the corpuscles from a preparation of wood that 

, ^, , ^ has been allowed to clot ; many of the filaInent:^ 

plasm. ine protoplasm may also radiate from small clumps of blood-tablets. 

r»^*,4-«;*^ «a^«« «**«^^« ^^ ,T^^,,^l^« B (from Osier), blood-corpuscles and elemen- 

COntam clear spaces or vacuoles, tary particles or blood-tablets, within a small 

and a reticular structure is described ^®*°- 

in it by some histologists. Each pale corpuscle has one or more 

nuclei, which are difficult to see without the aid of reagents. 

In the clear fluid in which the corpuscles are suspended, a network 
of fine straight intercrossing filaments (fibrin) soon makes its ap- 
pearance (fig. 7). There are also to be seen a certain number of 

' The following list gives the diameter in parts of a millimeter of the red blood- 
corpuscles of some of the common domestic animals : — Dog, 0*0073 ; rabbit, 0*0069 ; 
oat, 0*0065 ; sheep, 0*0050 ; goat, 0*0041. 
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Fie. 7. — Fibrin FILAMENTS and blood- 

TABLfcTS. 
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minute round colourless discoid particles, either separate or collected 
into groups or masses, which may be of considerable size. These are 
the elementary particles or blood-tablets. Their meaning is not known. 
Fatty particles may also occur in the plasma. 

Development of blood-corpnscles. — In the embryo, the first-formed 
coloured blood-corpuscles are amoeboid nucleated cells, the protoplasm 




Fig. 8. — Development of blood-vessels and blood-corpuscles in the vascular 

AREA OF the GUINEA-PIG. 

bit blood-corpuscles becoming free in the interior of a nucleated protoplasmic mass. 

of which contains haemoglobin. These embryonic blood-corpuscles 
are developed within cells of the mesoderm, which unite with one 
another so as to form a protoplasmic network (fig. 8). The nuclei 
then multiply, and around some of them there occurs an aggregation 
of coloured protoplasm. Next the branched cells become hollowed 






Fig. 9.— Blood-corpuscles developing within connective-tissue cells. 

A, a cell containing diffused haemoglobin ; h', globular masses of coloured substance in the 
protoplasm, within which also are numerous vacuoles ; h', a cell filled with coloured 
globules. 

out by an accumulation of fluid in their protoplasm so as to form a 
network of blood-vessels, and then the coloured nucleated portions 
of protoplasm are set free within them as the embryonic blood- 
corpuscles (fig. 8, bl). 
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In later embryonic life, and after birth, nucleated coloured cor- 
puscles are no longer present in mammalian blood, but are replaced 
by the usual discoid corpuscles. These are formed within certain cells 
of the connective tissue, a portion of the protoplasm of the cell becom- 
ing coloured by haemoglobin, and separated into globular particles 
(fig. 9, hy h', h"), which are gradually moulded into disk-shaped red 
corpuscles. In the meantime the cells become hollowed out, and join 
with similar neighbouring cells to form blood-vessels (fig. 10, a, 6, c). 
The process is therefore the same as before, except that the cell-nuclei 
do not participate in it. 



O 




Mh 



Fig. 10. — Further development of blood-corpuscles in connective-tissue cells, 

AND transformation OF THE LATTER INTO CAPILLARY BLOOD- VESSEI^. 

a, an elongated cell with a cavity in its protoplasm occupied by fluid and by blood-corpus- 
cles mostly globular ; h, a hollow cell the nucleus of which has multiplied. The new 
nuclei are arranged around the wall of the cavity, the corpuscles in which have now 
b^;ome discoid; c shows the mode of uuion of a ' haemapoietic ' cell, which in this in- 
stance contains only one corpuscle, with the prolongation {hi) of a previously existing 
vessel, a, and c, from the new-born rat ; 6, from a foetal sheep. 

Although no nucleated coloured corpuscles are to be seen in the 
blood in post-embryonic life, they continue to be found in the marrow 
of the bones (see Lesson XIII.), and it is thought probable that the 
red disks may be formed in some way from these. Others have sup- 
posed that the red disks are derived from the white corpuscles of the 
blood and lymph, and others again that they are developed from the 
blood- tablets ; but the evidence in favour of these views is insufficient. 

The white blood-corpuscles and lymph-corpuscles occur originally 
as free unaltered embryonic cells, which have found their way into the 
vessels from the circumjacent tissues. Later they become formed in 
lymphatic glands and other organs composed of lymphoid tissue, and 
pass from these directly into the lymphatics and so into the blood. 
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LESSON III. 

ACTION OF REAGENTS UPON THE HUMAN BLOOD- 
CORPUSCLES. 

1. Make a preparation of blood as in Lesson 11. 1, and apply a drop of 
water at one edge of the cover-glass. Examine at a place where the two 
fluids are becoming mixed. Notice particularly the first effect of water upon 
both red and white corpuscles, as well as the ultimate action. 
Sketch both kinds of corpuscles under the action of water. 

2. Repeat on another preparation, using very dilute alkali (0*2 per cent, 
potash in salt solution) instead of water. Notice the complete solution first 
of the white and then of the coloured corpuscles as the alkali reaches them. 

3. Repeat on another preparation, using dilute acetic acid (1 per cent.). 
Observe that the effect of the acid upon the coloured corpuscles is similar to 
that of water, but that it has a (hfferent action upon the colourless corpuscles. 

Sketch two or three of the latter after the action is completed. 

4. Make a preparation of blood mixed with salt solution as in Lesson II- % 
and investigate the action of tannic acid (2 per cent, solution) in the same 
way. 

Sketch two or three coloured corpuscles after the action is complete. 



The action of reagents upon the human red blood-corpuscles shows 
that, although to all appearance homogeueous, they in reality consist 

of an intimate intermixture of the colout- 
a, h c d e ing matter or haemoglobin with certain 
ft ^ ^ O K^j other substances (globulin, lecithin, ch€ - 
• lesterin), which are left as the colourless 

L^ stroma, on dissolving out the hsemo- 

•^-^|X ^C^9 globin, or on causing its discharge by 

any means from the corpuscle. This 
separation of the haemoglobin from the 

a-€, successive effects of water upon a, i n-iji , , n ^ < 

red corpu^scie ; r, eflFect of solution of Stroma can be eiiected by water (fig. 11, 
salt ; ^, effect of tannic acid. ^_^j ^^^ ^Iso by dilute acids, by the 

action of heat (60° C), the freezing and thawing of blood, the vapour 
of chloroform, and the passage of electric shocks through blood.' 

' In the blood of some animals crystals of hemoglobin readily form after 
its separation by any of these means from the red corpuscles. These crys- 
tals are rhombic prisms in most animals, but tetrahedra in the guinea-pig, and 
hexagonal plates in the squirrel. They are most appropriately studied along 
with the chemical and physical properties of blood, and are therefore omitted 
here. The same remark applies to the minute dark-brown rhombic crystals 
(h^mbi), which are formed when dried blood is heated with glacial acetic acid, 
and to the reddish -yellow crystals of hcematoidin, which are found in old blood 
extravasations. 



ACTION OF REAGENTS UPON HUMAN BLOOD 18 



The mixing of human blood with the blood or serum of various animals 
also has a similar action, probably owing to differences of density or 
alkalinity. Tannic acid produces a peculiar effect (fig. 11, g) ; the 
haemoglobin is discharged from the stroma, but is immediately altered 
and precipitated, remaining adherent to the stroma in the form of a 
round or irregular. globule of a brownish tinge (haematin). 

The structure of the colourless corpuscles is also brought out by 
the action of these reagents. As the water reaches them their amoe- 
boid movements cease ; they become swollen out into a globular form 
by imbibition of fluid (fig. 12, i), and the granules within the proto- 






FiG. 12. 

1, first effect of the action of water upon a white blood-corpuscle ; 2, 3, white corpuscles 

treated with dilute acetic acid ; n, nucleus. 

plasm can be seen to be in active Brownian motion. Their nuclei 
also become clear and globular, and are more conspicuous than before. 
With the further action of the water, the corpuscle bursts and the 
granules are set free. 

Acids have an entirely different action upon the white corpuscles. 
Their nuclei become somewhat shrunken and very distinct (fig. 12, 
2 and 3), and a granular precipitate is formed in the protoplasm around 
the nucleus. At the same time, a part of the protoplasm generally 
swells out so as to form a clear bleb-like expansion (an appearance 
which often accompanies the death of the corpuscle from other 
causes). 
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LESSON IV. 

STUDY OF THE BLOOD-CORPUSCLES OF AMPHIBIA. 

1. Mount a drop of newt's blood obtained from the cut end of the taiL 
Examine with the high power. Notice the shape of the coloured corpuscles, 
both when seen flat and edgeways, and the nucleus within each. 

Measure ten corpuscles, and from the results obtain the average dimen- 
sions of the newt's blood-corpuscle. 

Notice also the colourless corpuscles, smaller than the red, but consider- 
ably larger than the pale corpuscles of human blood, although otherwise re- 
sembling these. 

Sketch two or three red corpuscles and as many white. 

Be careful not to mistake the liberated nuclei of crushed red corpuscles 
for pale corpuscles. 

Enormous cells and nuclei belonging to the cutaneous glands as well as 
the granular secretion of those glands may be present in this preparation. 

2. Apply a drop of water to the edge of the cover-glass of the same pre- 
paration and notice its action upon the corpuscles. 

Sketch two or three corpuscles altered by the action of the water. 

3. Mount another drop of blood, and apply dilute acetic acid (1 per cent.) 
instead of water at the edge of the cover-glass. Make sketches showing the 
effect of the acid upon both red and white corpuscles. 

4. Examine the corpuscles of newt's blood which has been allowed to 
flow into boracic acid solution (2 per cent.). Notice the effect produced upon 
the coloured corpuscles. Sketch one or two. 



The coloured blood-corpuscles of amphibia (fig. 13), as well as of most 
vertebrates below mammals, are biconvex elliptical disks, considerably 
larger than the biconcave circular disks of mammals.^ In addition to 
the coloured body of the corpuscle, which consists, as in mammals, of 
haemoglobin and stroma, there is a colourless nucleuSj also of an ellip- 
tical shape, but easily becoming globular, especially if liberated by any 
means from the corpuscle. The nucleus resembles that of other cells 
m structure, being bounded by a membrane, and having a network of 
filaments traversing its interior (fig. 14), It is not very distinct in 
the unaltered corpuscle, but is brought clearly into view by the action 

' The following are the dimensions in parts of a milUmeter of some of the 
corpuscles of oviparous vertebrates : — 

Longr diameter Short diameter 

Pigeon .... 0-0147 0*0065 

Frog . 



Newt . 

Proteus 

Amphiuma 



00228 00157 

00293 0-0195 

0-058 0-035 

0-077 0046 
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of reagents, especially acetic acid. The action of reagents upon the 
red corpuscle of amphibia is otherwise similar to that produced upon 
the mammalian corpuscle, water and acetic acid causing it to swell 
into a globular form and then to become decolorised ; solution of salt 
causing a shrinking of the corpuscle, and so on. Boracic acid acts 
like tannic acid in causing the haemoglobin to be withdrawn from the 
stroma; but it becomes partially or wholly collected around the 
nucleus, which may then be extruded from the corpuscle. 




a 




Fig. 13. — Frog's Blood. (Ranvier.) 

a, red corpuscle seen on the flat ; o, vacuoles in a cor- 
puscle ; 6, c, red corpuscles in profile ; n, pale cor- 
puscle at rest ; m, pale corpuscle, exhibiting amoeboid 
movements ; jp, coloured fusiform corpuscle. 



Fig. 14. — Coloured 
corpuscle of sa- 
lamander, show- 
ing intranuclear 
NETWORK. (Flem- 
ming.) 



The colourless corpuscles (fig. 13, U, m, ri), although larger, are 
very similar to those of mammals. Like them, they are of two kinds 
— either wholly pale or enclosing a number of dark granules. They 
vary much in size and in the activity of their amoeboid movements. 
They may have one or several nuclei. Eeagents have the same effect 
upon them as on those of mammals. 
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LESSON III. 

ACTION OF REAGENTS UPON THE HUMAN BLOOD- 
CORPUSCLES. 

1. Make a preparation of blood as in Lesson II. 1, and apply a drop of 
water at one edge of the cover-glass. Examine at a place where the two 
fluids are becoming mixed. Notice particularly the first etfect of water upon 
both red and white corpuscles, as well as the ultimate action. 
Sketch both kinds of corpuscles imder the action of water. 

2. Repeat on another preparation, using very dilute alkali (0-2 per cent, 
potash in salt solution) instead of water. Notice the complete solution first 
of the white and then of the coloured corpuscles as the alkali reaches them. 

3. Repeat on another preparation, using dilute acetic acid (1 per cent.). 
Observe that the effect of the acid upon the coloured cor])U8cles is similar to 
that of water, but that it has a different action upon the colourless corpuscles. 

Sketch two or three of the latter after the action is completed. 

4. Make a preparation of blood mixed with salt solution as in Lesson II. % 
and investigate the action of tannic acid (2 per cent, solution) in the same 
way. 

Sketch two or three coloured corpuscles after the action is complete. 



The action of reagents upon the human red blood-corpuscles shows 
that, although to all appearance homogeneous, they in reality consist 

of an intimate intermixture of the coloui*- 
a, h c d e ing matter or haemoglobin with certain 
ft ^ ^ O v_) other substances (globulin, lecithin, ch€ - 
• lesterin), which are left as the colourless 

Ly stroma, on dissolving out the hsemo- 

•^-^X *^\J^ globin, or on causing its discharge by 

anv means from the corpuscle. This 
separation of the haemoglobin from the 

a-e, sjuccessiive effects of water upon a, UirxJi l //»-.-. 

redcorpuscie;/, effect of solution of stroma can bc ettected by water (fig. 11, 
salt; ^.effect of tannic acid. ^_^j ^^^ ^Iso by dilute acids, by the 

action of heat (60° C. ), the freezing and thawing of blood, the vapour 
of chloroform, and the passage of electric shocks through blood.* 

' In the blood of some animals crystals of hsBmoglobin readily form after 
its separation by any of these means from the red corpuscles. These crys- 
tals are rhombic prisms in most animals, but tetrahedra in the guinea-pig, and 
hexagonal plates in the squirrel. They are most appropriately studied along 
with the chemical and physical properties of blood, and are therefore omitted 
here. The same remark applies to the minute dark-brown rhombic crystals 
(h/pmi7i), which are formed when dried blood is heated with glacial acetic acid, 
and to the reddish -yellow crystals of hceniatoidin, which are found in old blood 
extravasations. 
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The mixing of human blood with the blood or serum of various animalu 
also has a similar action, probably owing to differences of density or 
alkalinity. Tannic acid produces a peculiar effect (fig. 11, g) ; the 
haemoglobin is discharged from the stroma, but is immediately altered 
and precipitated, remaining adherent to the stroma in the form of a 
round or irregular. globule of a brownish tinge (hsBmatin). 

The structure of the colourless corpuscles is also brought out by 
the action of these reagents. As the water reaches them their amoe- 
boid movements cease ; they become swollen out into a globular form 
by imbibition of fluid (fig. 12, i), and the granules within the proto- 






FiG. 12. 

1, first effect of the action of water upon a white blood-corpuscle ; 2, 3, white corpuscles 

treated with dilute acetic acid ; n, nucleus. 

plasm can be seen to be in active Brownian motion. Their nuclei 
also become clear and globular, and are more conspicuous than before. 
With the further action of the water, the corpuscle bursts and the 
granules are set free. 

Acids have an entirely different action upon the white corpuscles. 
Their nuclei become somewhat shrunken and very distinct (fig. 12, 
•2 and 3), and a granular precipitate is formed in the protoplasm around 
the nucleus. At the same time, a part of the protoplasm generally 
swells out so as to form a clear bleb-like expansion (an appearance 
which often accompanies the death of the corpuscle from other 
causes). 
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LESSON III. 

ACTION OF REAGENTS UPON THE HUMAN BLOOD- 
CORPUSCLES. 

1. Make a preparation of blood as in Lesson II. 1, and apply a drop of 
water at one edge of the cover-glass. Examine at a place where the two 
fluids are becoming mixed. Notice particularly the first effect of water upon 
both red and white corjmscles, as well as the iiltimate action. 
Sketch both kinds of corpuscles imder the action of water. 

2. Repeat on another preparation, using very dilute alkali (0*2 per cent, 
potash in salt solution) instead of water. Notice the complete solution first 
of the white and then of the coloured corpuscles as the alkali reaches them. 

3. Repeat on another preparation, using dilute acetic acid (1 per cent.). 
Observe that the effect of the acid upon the coloured corpuscles is similar to 
that of water, but that it has a different action upon the colourless corpuscles. 

Sketch two or three of the latter after the action is completed. 

4. Make a preparation of blood mixed with salt solution as in Lesson II. % 
and investigate the action of tannic acid (2 per cent, solution) in the same 
way. 

Sketch two or three coloured corpuscles after the action is complete. 



The action of reagents upon the human red blood-corpuscles shows 
that, although to all appearance homogeneous, they in reality consist 

of an intimate intermixture of the coloui*- 
a h e d e ing matter or haemoglobin with certain 
ft ^ ^ O (v^; other substances (globulin, lecithin, ch€ - 
• lesterin), which are left as the colourless 

L^ stroma, on dissolving out the haemo- 

•^-4jX ^C^B globin, or on causing its discharge by 

anv means from the corpuscle. This 
separation of the haemoglobin from the 

a-*, successive effects of water upon a, i iVi.ji i^ / n - 1 

red corpuscle ; r, eflPect of solution of stroma can be ettected by water (fig. 11, 
salt; </, effect of tannic acid. ^_^j ^^d also by dilute acids, by the 

action of heat (60° C), the freezing and thawing of blood, the vapour 
of chloroform, and the passage of electric shocks through blood.* 

' In the blood of some animals crystals of hsBmoglobin readily form after 
its separation by any of these means from the red corpuscles. These crys- 
tals are rhombic prisms in most animals, but tetrahedra in the guinea-pig, and 
hexagonal plates in the squirrel. They are most appropriately studied along 
with the chemical and physical properties of blood, and are therefore omitted 
here. The same remark applies to the minute dark-brown rhombic crystals 
(h/pmin), which are formed when dried blood is heated with glacial acetic acid, 
and to the reddish-yellow crystals of hcenmtoidin, which are found in old blood 
extravasations. 
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The mixing of human blood with the blood or serum of various animals 
also has a similar action, probably owing to differences of density or 
alkalinity. Tannic acid produces a peculiar effect (fig. 11, g) ; the 
haemoglobin is discharged from the stroma, but is immediately altered 
and precipitated, remaining adherent to the stroma in the form of a 
round or irregular. globule of a brownish tinge (haematin). 

The structure of the colourless corpuscles is also brought out by 
the action of these reagents. As the water reaches them their amoe- 
boid movements cease ; they become swollen out into a globular form 
by imbibition of fluid (fig. 12, i), and the granules within the proto- 






FiG. 12. 

1, first effect of the action of water upon a white blood-corpuscle ; 2, 3, white corpuscles 

treated with dilute acetic acid ; », nucleus. 

plasm can be seen to be in active Brownian motion. Their nuclei 
also become clear and globular, and are more conspicuous than before. 
With the further action of the water, the corpuscle bursts and the 
granules are set free. 

Acids have an entirely different action upon the white corpuscles. 
Their nuclei become somewhat shrunken and very distinct (fig. 12, 
2 and 3), and a granular precipitate is formed in the protoplasm around 
the nucleus. At the same time, a part of the protoplasm generally 
swells out so as to form a clear bleb-like expansion (an appearance 
which often accompanies the death of the corpuscle from other 
causes). 
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The branched cells &ii<1 ccll-Hpaces of areolar tissue oome into 
iutimatt.- rblation with tlie eelltt Uiiiiig the lymphatic veBsels and small 
blood-vessels. This connection can best be seen in silvered prepara- 
tions ; it will be again referred to in speaking of the origin of the 
lymphatics. 

Adipose tissue consists of vesicles filled with fat (fig. 36j, and col- 
lected into iobules or into tracts wliich accompany the small blood- 
vessels. The vesicles sre round or oval in shape, except where closely 
packed, when they become polyhedral from mutual compression. The 
fetdrop is contained within a delicate protoplasmic envelope (fig. 86, 
m) which is thickened at one part, and here includes an oval Battened 
nucleus. The vesicles are supported partly by filaments of areolar 
tissue, but chiefly by a fine network of capillary blood-vessels. 

The fat when first formed is deposited within plasma-cells of areolar 
tissue Ifig. 37). It is at first in separate droplets within each cell, but 




Fio. 37. — Depositios 
tb n few laolsted fat-<ln>pLi 



as these droplets increase in size they run together into a larger drop, 
which gradually fills the cell more and more, swelling it out so that 
the cell -protoplasm eventually appears merely as the envelope of the 
&t -vesicle. 

Fat is found most abundantly in subcutaneous areolai- tissue, and 
under the serous membranes ; especially in some parts, as at the back 
of the peritoneum around the kidneys, under the epicardium, and in 
the mesentery and omentum. The marrow of the long bones is also 
principally composed of fat. 
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LESSON X. 

THE CONNECTIVE TISSUES (continued). 

ELASTIC TISSUE, FIBROUS TISSUE, SPECIAL VARIETIES, DEVELOPMENT 

OF CONNECTIVE TISSUE. 

1. Tease out as finely as possible a small shred of elastic tissue (ligamentuni 
nuchse of the ox or ligamenta subflava of man) in Farrant's solution ' and 
cover the preparation. Ncfte the large well-defined fibres constantly branching 
and uniting with one another. Look for transverse markings on the fibres. 
Measure three or four. Sketch a small part of the network. Note the 
existence of bundles of white fibres amongst the elastic fibres. 

2. Mount in Farrant a thin transverse section of ligamentum nuchsc 
which has been hardened in 2 per cent, solution of bichromate of potash. 
Observe the grouping of the fibres and their angular shape. Sketch one or 
two groups. 

3. Pinch off the end of the tail of a dead mouse or rat, draw out the long 
silk-like tendons and put them into saline solution. Take two of the longest 
threads and stretch them along a slide, letting the ends dry firmly to the slide 
but keeping the middle part moist. Put a piece of hair between them and 
cover in saline solution. Observe with a high power the fine wavy fibrillation 
of the tendon. Draw. Now run dilute acetic acid under the cover-glass, 
watch the tendons where they are becoming swollen by the acetic acid. 
Notice the oblong nucleated cells coming into view between the tendon 
bundles. Sketch three or four ceUs in a row. Lastly, lift the cover-glass, 
wash away the acid with distilled water, place a drop of haematoxylin solution 
on the tendons, and leave the preparation for fifteen minutes or more ; then 
wash away the logwood and mount the preparation in acidulated glycerine. 
Cement the cover-glass with gold size. 

4. Immerse one or two other pieces of tendon in nitrate of silver solution 
(1 per cent.) for ten minutes, then wash them in distilled water, stretch 
them upon a slide, mount in Farrant, and expose to the sunlight. 

5. Stain with magenta solution ^ a thin section of a tendon which has 
been hardened in alcohol. Mount in dilute glycerine and cement the cover- 
glass at once. Sketch a portion of the section under a low power. 



Elastic tissue is a variety of coimective tissue in which the elastic 
fibres preponderate. It is found most characteristically in the liga- 
mentum nuchsB of quadrupeds and the Ugamenta subflava of the 
vertebrffi, but the connective tissue of other parts may also have a con- 

' See Appendix. 
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siderable developnit^nt of f laKtii; tibrea. It occurs also in an almost 
pui-e form in tlie walls of tlit; air-tubes, and unltiiig the cartilniges of 
tite Iftrjnx. It atso ciitf rH lur^elv into the fonnation of the walls of 
tlie blood- vessels, especiallv the arteries. 

In the ligartieiitiim iiiicliit the fibres are very large and angular 
I tig. 38 1 : they often exhibit i-roKS- markings or even transverse clefts. 
When dragged asunder, tliey break sliarply atrosa ; they constantly 
branch and unite, so as to form a close network. In transverse 
section they are seen to lie separated into small gronpB (fig. 89) by 
intervening wliite buiidleH of connective tissue. 




Elastic tissue does not alwa^q take the form of fibres but may 
occui ai membiaiies (as m the blood \e=!Sels) Sometnnes the fibres 
ttie \erj small but their microsLOiueal iiid chemical characters are 
always \t.rj well niaiked (see p Sll 

FibrOQB tiBsne is almost nJiollj made up of bundles of white fibres 
running iti a determinate diiection Tliese again are loUected into 
hiigei bundles wIhlIi gi\e tlie fibrous appearance to the tissue. The 
bundles are constantly iini ting n ith one another m then course although 
their component fibies lemam perfecilj <listinct 

The interspaces between the larger bundles are occupied by areolar 
tissue I (ig. 40) in which the blood-vessels and lymphatics of the fibrous 



FIKROUS TISSUE 




FiC. 40.— PaBT Oh- A LAROl TKSDON IN TKANSVKBSE SECTION. 

sr it It b:o(id-»eMel in bbbd rut acTfas, and on the other side gf tlie Bgure a bdikII «rterj 
<ho»n cut longiCudlnally; c. Lnrae Ffptum nf iireolai tlvi'Ui'^ d. vmnlter septum ; e, still 
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tissue are ooiiveywL The interstices between the smallest bundles 
are occupied by rows of connective- tissue corpuscles (tendon-cells), 
which from being squeezed up between three or more bundles become 
liattened out in two or three directions. In transverse section the cells 
appear somewhat stellate <ligs. 40, 42), but when seen on the flat 
they appear lamellar ilig. 41 1, and from this aspect their general shape 
is square or oblonj;. They lie, as before said, in rows between the 
tendon-bundles, and the nuclei of adjacent cells are placed opposite 








•.'»■■.••■« 



Fig. 4o. — Eight cells from the same teni>gn as kkpkesenteu in fig. 41. 

( 425 diameters. ) 

The nuclei, with their numorou-* iiucleo.i, are coloure<l by the logwood. The dark lines on 
the surface of the collrt are the optical section!^ of lamellar extensions directed towards or 
uwav from the observer. 



one another in pairs (lig. 48). The cell-spaces correspond in general 
iiqure and arrangement to the cells which occupy them (fig. 44). 




Fig. 44. — Cell-spaces of tenihin of mouse's tail, brought iNTt> view by 
treatment with nitrate of silver. (175 diameters.) 



Fibrous tissue forms the tendons and ligaments, and also certain 
membranes, such as the dura mater, the fibrous pericardium, the fasciae 
of the limbs, the fibrous covering of certain organs, &c. It is found 
wherever great strength combined with flexibility is concerned. It 
receives a few blood-vessels, disposed longitudinally for the most part, 
and contains many lymphatics. Tendons and ligaments also receive 
nerve-fibres, which, in some cases, end in small localised ramifications 
like the end-plates of muscle, while others terminate in end-bulbs or in 
simple Pacinian corpuscles. 

Eetiform or reticular tissue is a variety of connective tissue in 
which the intercellular or ground substance has mostly disappeared or 
is replaced by fluid, very few or no fibres having been developed in it ; 
and these, when present, are enwrapped by the cells. The tissue is 
composed almost entirely of the cells, which are ramified and united 
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fith one another into a network or sponge- work by tlieir proeessea ; 
II some cases, tbe cell-nuclei have disappeared (ae at b, fig. 45). 




Fig. 46.— Thih SKCtlos f 



lymplioid or adenoid tissue is retiform tissue in which the mashes 
of the network are largely occupied by lymph -corpuscles. This is by 
far the most common condition of a retiform tissue, and is met with in 
the lympliatic glands and allied structures (see Lesson XXII. 1, and also 
in the tissue of the alimentary mucous membrane, and in some other 
situations. 

Basement membranes (membranfe propria) are homogeneous-look- 
ing membranes, which are found forming the surface -layers of con- 
nective-tissue expansions in many parts, especially where there is a 
covering of epithelium, as on mucous membranes, in secreting glands, 
and elsewhere. They are generally formed of flattened connective- 
tissue cells joined together to form a membrane ; but, in some cases, 
they are evidently formed not of cells, but of condensed ground- 
substance, and in others they are of an elastic nature. 

Jelly-like connective tissiie, although occurring largely in the em- 
bryo, is found only in one situation in the adult — viz. forming the 
vitreous humour of tlie eye. It seems to be composed entirely of soft 
ground- substance, with cells scattered here and there tbrougli it, and 
with very tew fibres, or none at all. These several varieties of con- 
nective tissue will be more fully described in connection with the 
organs where they occur. 

Development of connective tisane. Connective tissue is always 
developed in the mesoblast or mesoderm of the embryo. In those 
parts of this layer which are to form connective tissue, the embryonic 
cells become separated from one another by a muco -albuminous semi- 
tluid intercellular substance I ground- substance), but the cells generally 
remain connected by their processes. The connective -tissue fibres. 
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botb white and elastic, are deposited in tide ground- subBtaiice, the 
elastic substance usually in the form of tyrannies (tig. 47, g\. which 




subsequently become connected together into elastic fibres or lamime, 
as the case may be, the white fibres appearing at firat in the form of 
very fine bundles, which afterwards become gradually larger ; so that 
in fibrous tissue the whole ground -substance is eventually pervaded hy 




them, and the cells of the tissue become squeezed up into the intervals 
between them. Before any considerable development of fibres has 
taken place, the embryonic connective tissue has a jelly-like appear- 
ance ; in this form it occurs in the umbilical cord, where it is known 
as the jelly of Wharton {fig, 4C|. 
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LESSON XI. 

THE CONNECTIVE TISSUES (continued), 

ARTICULAR CARTILAGE. 

1. Cut two or three very thin tangential shces of the fresh cartilage of a joint, 
mount them in saline solution and examine with a high power. Observe care- 
fully the form and grouping of the cells. Look at the thin edge of the section 
for spaces from which the cells have dropped out. Measure two or three 
cells and their nuclei, and sketch one or two groups. Now replace the saline 
solution by water and set the preparation aside for a little while. On again 
examining it, many of the cartilage-cells will be found to have shrunk away 
from their containing capsules. 

2. Make other sections of the cartilage (1) from near the middle. (2) from 
near the edge. Mount in magenta solution, and when stained add dilute 
glycerine and cement the cover-glass. In (2) look for branched cartilage -cells. 
Draw one or two. 

3. Malie vertical sections of articular cartilage from a bone which has 
been for several days in ^ per cent, chromic acid solution, and mount the 
sections in Farrant. Sketch the arrangement of the cells in the different 
layers. 

4. Wash a fresh joint with distilled water ; drop 1 per cent, nitrate of 
silver solution over it ; after ten minutes wash away the nitrate of silver 
and expose in water to 1ihe light. When browned, cut thin sections from 
the surface and mount in Farrant. The cells and cell-spaces show white in 
the brown ground-substance. Draw. 



Cartilage or gristle is a translucent bluish-white tissue, firm, and 
at the same time elastic, and for the most part found in connection 
with bones of the skeleton, most of which are in the embryo at first 
represented entirely by cartilage. Two chief varieties of cartilage are 
distinguished. In the one, which is termed hyaline, the matrix or 
ground- substance is clear, and free from obvious fibres ; in the other, 
which is termed fihrO'Cartilage, the matrix is everywhere pervaded by 
connective-tissue fibres. When these are of the white variety, the 
tissue is lohite fihro- cartilage ; when they are elastic fibres, it is yellow 
or elastic fibro 'Cartilage, 

Hyaline cartilage occurs principally in two situations — namely 
(1) covering the ends of the bones in the joints, where it is known as 
articular cartilage ; and (2) forming the rib- cartilages, where it is 
known as costal cartilage. It also forms the cartilages of the nose, the 
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external auditory meatus, the laryns, and the windpipe; in these places 
it Berves to maintain the ahape and patency of the orifices and tubes. 

Articular cuHUge. The cells of articular cartilage are mostly 
scattered in groups of two or four throughout the matrix (fig. 48). 
Tlie latter is free from fibres, except at the extreme edge of the 




cartilage, where ilie connective -tissue fibres from the synovial mem- 
brane extend into it ; and liere also the cartilage -cells are often 
branched, and offer transitions to the branched connective -tissue cor- 
puscles of that membrane I transitiojml cartiliige, fig. i9). By long 
maceration, however, some observers have obtained evidence of a 
fibrous structure even in the matrix of true hyaline cartilage. The 
matrix immediately around the cartilage -cells is often marked off from 
tlie rest by a concentric line or lines, this part heuig known as tlie 
capsule of the cell. The cells are bluntly angular in form, the sides 
opposite to one another in the groups being generally flattened. The 
protoplasm is very clear, but it may contain droplets of fat ; and with 
a high power fine interlacing filaments and granules have been 
observed in it (fig. 60). During life the protoplasm entirely fills the 
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y or oeLl-apace which it occupies in the matris ; but after deatli, 
and in oonBequenoe of the action of water and other a^entts, it tands lo 
shrink away from the capsule. The iiueleuB is round, and shows the 
oaual intranuclear network. 





k, I 



In itirtical =<e(.tion |fig 61) the deeper cell groups (c) aie seen to be 
arranged %Rrticailv to the surface the more superficial ones (n) parallel 
to the Buifikce , whilst m an intermediate zone the groups are irre^- 
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larly disposed {b). Tn the deepest part of the cartilage, next the bone, 
there is ot'teii a deposition of calcareoua saltH in the matris {calcified 
cartilage, d). 

The diapoaition of the cells of cartilage in groups of two, four, and 
so on, is apparently due to the fact that these groups have originated 
fi'om the division of a single cell first into two, and these again into 
two, and so on (fig. 52i. It would seem that the matrix is formed of 




®®®® 




ive portions, wliicli are deposited around each cartilage- cell as the 
so-called 'capsules, eadniewly to nned portion soon blending in its turn 
with the previously formed matrix, whilst a new capsule is formed 
within it. The division of the cartilage -cell, like that of other cells, 
is accompanied by a process of karyumitosis. 



LESSON XII. 

THE CONNECTIVE TISSUES (continued). 



O-CARTILAOB, 

1. Make transverse and tangential sections of a rib-cai'tilage, stain them witli 
mt^ei)ta,aDd mount in dilute glycerine, cementing at once. Sketch a part of 
a, transverse eection under a, low power and a cell-group from one of the 
tangential sections under a high power. Notice eEpeciaUy the arrangement 
of the cells, somewhat concentric near the surface but radial near the centre. 
The costal cartilages are often ossified near the middle. 

2. Make sections of the cartilage of the external ear. Mount in dilute 
glycerine feintly coloured with magenta. If from the o\, notice the very 
large reticulating elastic fibres in the matrix. Notice also the isolated 
granules of elastin, Bind around the cartilage -cells the area of clear ground- 
subatance. Draw a small portion of the section. 

a the same way. Notice the cloEer 

4 Cut sections of white hbro cartilage (intervertebral disk) and stain 
them with ddute magenta Mount in dilute ghcerme Observe the wavv 
flbrea m the matri\ and the cartilage cells l\mg m cleai a^eas often con- 
centncalli striated Look for branched cartdage cells bketch three oi four 
cells and the adioinmg fibrons matrix 



Costal cartilage ^Ih tin. coital cartilages tlie (iiatii\ is not always 
clear as in the matii\ ot the unuts toi it olten happtus. that fibies 




become developed in it. The cells are generally larger and more aii- 
gnlar than those of articular cartilage, and collected into larger groups 
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(fig. 54). Near the circumference, and under the pericbondrium or 
fibrous covering of the cartilage, they are flattened and parallel to the 
surface, but in the deeper parts they have a more irregular or a radi- 
ated arrangement. They frequently contain fat The cartilages of the 
larynx and windpipe and of the nose resemble on the whole the costal 
cartilages, but the ptudy of them may be deferred until the organs 
where they occur are dealt with. 

Elutic or jrellow flbio-oartilage occurs in only a few situations. 
These are. the cartilage of the external ear and that of the Eustachian 
tube, the epiglottis and cartilages of bantonni of the larynx and in 
some animals, e.g. the ox, the upper third of the arytenoids The 
matrix is everywhere pervaded with well dehned branching fibres, 
which unite with one another to form a close network (fig 65) These 




(Highly magnified.) ''*!i ','",if".''"'",,*P?™™r.,^.'°5hi^ 
^ " - ° ' partly to the fine reticnmm of elHtlo abre&, 



fibres resist the action of acetic aciil, and are stained deeply by magenta; 
tliey are evidently elastic fibres. In the ox they are very large, but 
smaller in man, especially in the cartilage of the epiglottis (fig. 56). 
They appear to be developed by the deposition of granules of elastin 
in the matrix, which at first lie singly, but afterwards become joined to 
form the fibres. 

White flbro-cartlUge is found wherever great strength combined 
with a certain amount of rigidity ia required : thus we frequently find 
fib ro- car til age joining bones together, as in the case of the intervertebral 
disks and other symphyses. Fibro- cartilage is frequently employed to 
line grooves in which tendons run, and may also be found in the tendons 
tliemselves. It is also employed to deepen eup-sliaped articular sur- 
faces ; and in the case of the interarticular cartilages, such as those 
of the knee and lower jaw, to allow greater freedom of movement 
whilst diminishing the liability to dislocation. Under the microscope 
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white fibro-cartilage looks very like fibrous tissue, but its e-S]ls are car- 
tilage-, not tendon-, cells (%.57). They are roundeU or bluntly angular 






and surrounded by a. concentrically striated area of clear cartilage- 
matrix. In some parts of the intervertebral disk many of the cells are 
branched, and may be looked upon as transitional forms to connective- 
tissue corpuscles. -"^ 
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LESSON XIII. 

BONE AND MARROW. 

1. In thill sections of hard bone made by grinding, observe the Haversian 
canals, lamellae, lacunae, canaliculi, «&c. Make a sketch lirst mider a low and 
afterwards under a high power. 

2. With fine forceps strip off a thin shred from a bone which has been 
decalcified in nitric acid and afterwards kept for some time in dilute alcohoL 
Mount tlie shred in water. Observe the fibrous structure of the lamelke. 
Look for perforating fibres or the holes from which they have been dragged 
out. Sketch a small piece of the thin edge of a lameUa. 

8. Stain with dilute magenta very thin sections of compact bone which 
has been decalcified in cliromic or picric acid, and moimt in dilute glycerine, 
cementing at once. Look for fibres of Sharpey piercing the circumferential 
lamellae. The elastic perforating fibres are more darkly stained than the 
others. Notice the stained nuclei of the bone -corpuscles in the lacunae. 
In the thinnest parts of the sections try to make out the blood-vessels and 
other structures in the Haversian canals. 

4. Mount in Canada balsam sections of marrow (from a long bone) stained 
with haematoxvlin or borax-carmine.' Observe the fat-cells, the reticular 
tissue supporting them, the proper marrow-cells in this tissue, &c. 

5. Tease in saline solution some of the red marrow from the rib of a 
recently killed animal. Observe and sketch the proper marrow-cells and 
look for myeloplaxes and nucleated coloured blood- corpuscles. If examined 
carefully, amoeboid movements may be detected in the latter and in the 
mariow-cells. 



Bone is a connective tissue in vvliich the ground- substance is im- 
pregnated with salts of lime, chiefly phosphate, these salts constituting 
about two- thirds of the weight of the bone. When bones are macerated 
this earthy matter prevents the putrefaction of the animal matter. 
When bones are calcined they lose one -third of their weioflit, owing: to 
the destruction of the animal matter ; when steeped in acid the earthy 
salts are dissolved and only the animal matter is left. This, like 
areolar and fibrous tissue, is converted into gelatine by boiling. 

Bony tissue is either compact or cancellated. Compact bone is 
dense like ivory ; cancellated is spongy with obvious interstices. The 
outer layers of all bones are compact, and the inner part is generally 
cancellated, but the shaft of a long bone is almost entirely made up of 

* See Appendix. 
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compact substance except along tbe centre, wliicli is hollow and filled 
with mai'TOW. The interstiees of cancellated bone are also occupied 
by marrow. Externally bones are covered except at the joints by a 
vascular fibrous membrane, the periosteum. 

True bone is always made up of lamelke, and these again are com- 
posed of fine fibres lying in a calcified grouTid- substance. Between 
the lamellffi are branched cells, the bone-corpusclei, which lie in cell-. 
spaces or lacuna. The ramified passages which contain the eell-pro- 
cesses are termed canaliculi. 

In cancellated bone the blood-vessels run in the interstices supported 
by the marrow. In compact bone they are contained in little canals — 
the Haversian canais— which everywhere pervade the bone. These 
canals are about 005 mm, (;|n inch) in diameter, but some are^ 
smaller, others lai^r than this. Their general direction is longitudinal, 
i.e. parallel to the long axis of the bone, but they are constantly united- 
by transversely and obliquely running passages. In a section across 
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(<lna). (Mtf^mcil 20 di 



the shaft of a long bone they are seen as small rounded or irregular 
boles (fig. 58). When the section has been made by grinding, the 
boles get filled up with air and debris, and lliey tlien look black by 
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transmitted lig'ht. as doalnn tlielaciinieand canaliculi (fig. 59). Moat 
of the lamellie in compact bone art; (liHponed concentrically around the 
Haversian canals ; they are known m tlie Haventian lamelln. and with 
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the included canal form what is known afi a Unceraian system. The 
laouiiH! of a Haversian system comniuuicate with one another and 
with the Haversian canal, but not as a rule with the laeunie of other 
Haversian systems. The angular interstices between the Haversian 
systems are generally occupied by bony substance, which is fibrous but 
not distinctly lamellar. Besides the lamellie of the Haversian systems 
there is a certain thickness of bone at the surface, immediately under- 
neath the periosteum, which is composed of lamelhc arranged parallel 
with the surface; these are the circiim/erential ot ])crio.steal lamellee 
(fig. 58, a). They are [lierced here and tliere by canals for blood- 
vessels, which are pioceedins from the periosteum to join the system 
of Haversian canals, and also by calcified bundles of white fibres and 
by elastic fibres which may also be prolonged from the jieriosteum. 
These are the perfomtiiuj fihres o/ Sharppi/ (fig. 60). 

Tlie lamella of bone are fibrous in striicture. This may l>e seen in 
ahreds torn off from the superficial layers of a decalcified bone (fig. 
61), The fibres often cross one another in adjacent lamells, and in 
the Haversian systems they run in some lamellfe concentrically, in 
others parallel with the Haversian canal. In shreds of lamellae which 
have been peeled off from the surface the perforating fibres may some- 
limes be seen projecting from the surface of the shred, having been 
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torn out of tltf iWiKT l.uiii'llip ili<;. (il c, c\. Where tendona or liga- 
ments are iiisiTtitl into Imjul'. tlieir bundles of white iibrea are prolonged 
into the bone as iMrforathit; lilires. 

The lacmiic are ot'ciipied by nucleated corpuscles, which send 
bmnehes along the caiialiculi. 

The Hnveri^iaii laiials contain one or two blood-capiltaries and 
nervous tiliiinents. Ix^sideH a little connective tissue ; and the larger 
ones may also contain a few marrow-cells. There are also cleft-like 
lymphatic spaces running parallel with the vessels and connected by 
means of canHliciiIi with nei<,'hbouring lacunte in the osseons sabstance 
I fig. ii'it- 
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The perioBtenm. which is best studied in sections from a bone which 
has been decalcified in chromic or picric acid, is a fibrous membrane 
composed of two layers, tlie inner of which contains many elastic' 
fibres. Ill the outer layer numerous blood-vessels ramify and send 
from it branches to the Haversian canals of the bone. The periosteum 
ministers to the nutrition of the Ixine, partly on account of tlie blood- 
vessels it contains, partly, especially in young animals, on account of 
the existence betweeu it and the bone of a layer of ontcohliists or bone- 
fimiiing ceils, a remainder of those which originally produced the bone. 

The marrow of bone is of a yellow colour in the shafts of the long 
bones, and is there largely composeil of adi]>ose tissue, but in the c)ui- 
cellated tissue it is retl, the colour being partly due to the large amount 
of blood in its vessels. This red marrow is cliieily composed of round 
nucleated cells- tlie niarrow-ceUs (fig. 03, c-i\ — which resemble lar;^ 
lyuiph- corpuscles, and, like these, are amoeboid. There are also to be 
seen mingled with them a number of corpuscles somewhat smaller in 
size, but nucleated and aniceboid, and of a reddish tint ifig. 63, j-t) ; 
these are believed to be cells in process of development into coloured 
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blood-eorpuacleB {h(sviatoblasts). Lastly the maiTOW contains a certain 
nuinbei' of very large cells with multiple nuclei, the mjjeloplaxes (tig. 
63, a, b, c, d). These are especially numerous wherever bone is 
becoming absorbed. The marrow is very lascular, the capillaries and 
veins being large and tliin-walled ; indeed, according to some authorities, 
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the wallB of tlie capillarieB are imperfect, so that tliere is an open com- 
munication between them and the intersticei: of the ti»^Eue, ai:d in this 
way it is supposed that the coloured blood-disks, which are beHeved to 
be produced from the coloured nucleated cells of llie marrow, may get 
into the circulation. 
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LESSON XIY. 

DEVELOPMENT OF BONE. 

1. Mount in Canada Lalsam a section of the lower jaw of a fcetus which has 
heen stained in bulk witli magenta or haeniatoxylin and embedded in paraffin/ 
Find the part where the lower jaw-bone is becoming ossified, and carefully 
study the appearances which it presents. Tlie bone is prolonged in the form 
of osteogenic fibres which are covered with osteoblasts. 

2. Intramembranous ossification may also be studied in the parietal bone 
of a fcetus whicli has been preserved in Muller's iiuid. A piece of the growing 
edge is scraped free from its investing membranes and moimted in glycerine 
or P'arrant. 

8. Mount in Canada balsam sections of a foetal limb which has been stained, 
with magenta. The bones will be found in different stages of ossification, 
those of the digits being least developed. Make sketches illustrating the 
three chief stages of endochondral ossification. Notice the peculiar ter- 
minal ossification of the third phalanx. 

4. Make with a sharp scalpel a longitudinal section at the line of ossifica- 
tion in a more advanced bone which has not been decalcified. These 
sections will show the mode of progress of the calcification. The sections 
can be mounted in Farrant's solution. 



True bone is essentially formed in all cases by an ossification of 
connective tissue. Sometimes the bone is preceded by cartilage, which 
first of all becomes calcified, and this is then invaded, and for the most 
part removed, by an embryonic tissue which re-deposits bony matter in 
the interior of the cartilage, whilst at the same time layers of bone are 
being formed outside underneath the periosteum. This is in trocar- 
tilaginous or endochondral ossification. Sometimes the bone is not 
preceded by cartilage, and then the only process which occurs is one 
corresponding to the subperiosteal ossification of the former variety ; 
the ossification is then known as intramembranous. 

Ossification in Cartilage. — This may be described as occurring in 
three stages. In the first stage the cells in the middle of the cartilage 
become enlarged and arranged in rows radiating from the centre 
(fig. 64), and fine granules of calcareous matter are deposited in the 
matrix. Simultaneously with this the osteoblasts underneath the 

^ For the methods of staining and embedding 1 and 3, see Appendix, ' Embedding 
in Paraffin.' 
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S periosteum deposit a layer or layers of fibrous lamella upon tli 
1 of the cartilage, and these lamellie also becomti calcified (fig. 

As they are formed some of tliu osteoblasts (oj are included 

them and become bone -corpuscles. 
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In the seccmd stage some of the subperiosteal tissue eatK it» way ^^M 
through the newly formed layer of bone and mto the centre of the cal- ^^M 
cified cartilage {fig. 65. in. This is freely absorbed before it. so that ^M 
large spaces are produced which are filled with osteoblasts and contain ^^M 



m TiiK ESSENTIALS OF HtSTOLOOY 

numerouB blood-resaels wliich have grown in at the same time. The 
spaces are termed viedullary spaces, and this second stage may be 
termed the stage 0/ irruption. 




In the third stage of endochondral ossification tiiere is a gradual 
advance of the ossification towards the extiemitieb of the cartilage, 
and at the same time a gradual deposition of fresh bon> lamellce and 
spicules on the walls of the medullary spaces and on the surface of 
the new bone under the periosteum. The advance into the cartilage 
always takes place by a repetition of the same changes the cartilage- 
cells first enlarging and becoming arranged ni rows the matrix 
between the rows becoming calcified, and then the (a'.cified cartilage 
becoming excavated from behind by the osteoblastic tissue so as to form 
new medullary spaces (fig. 67). The walls of these are at first formed 
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deposited iiy the osteoblaBts, and between wliicli bone -corpuscles 
.become included, as In the case of the subperiosteal bone. The latter 
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advanceB 2""'' passu with the endochondral calcificatioa, but beyond 
this the uncalcltied cartilage (rrows both in length and breadth, so that 
the ossification ib always advanchig into larger and larger portions of 
cartilage ; hence the endochondral bone as it forms assumea the shape 
of an hour-glasa, the cylimlrieal shape of the whole bone being main- 
tained by additions of periosteal bone to the outside (see fig. 66). The 
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absorption of the calcified cartilage -matrix appears to be effected, as is 
the case with absorption of bony matter wherever it occurs, by large 
multinucleated celts (fig. 67, /, /| which are termed osteoclasts. They 
are the same as the myeloplaxea of the marrow. 

The bone which is first formed is more reticular and less regularly 
lamellar than that of the adult, and contains no Haversian systems. 
The regular lamellie are not deposited until some little time after birth, 
and their deposition is generally preceded by a considerable amount of 
absorption. It is about this time also that the medullary canal of the 
long bones is formed by the absorption of the bony tissue which 
originally occupies the centre of the shaft. 
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After a time the cartilage in one or both euds of the long bones begins 
to ossify indepeudently, and the epijihyses are formed. These are not 
joined to the shaft until the growth of the bone is completed. Growth 
takes place in length by an expansion of the cartilage ( intermediate, car- 
tilage) which intervenes between the shaft and the epiphyses, and by the 
gradual extension of the ossification into it ; in width entirely by the 
deposition of fresh bony layers under the periosteum. In the terminal 
phalanges of the digits the ossification starts, not from the middle oi 
the cartilage, but from its distal extremity. 

For the regeneration of portions of bone which have been removed 
by disease or operation it is essential that the perioatenm be left. 




IntramembranonB ouiflcatioii. In tliis variety of ossification, the 
bone is not preceded by cartilage at all, and therefore no endochon- 
dral ijone is fonned, but the calcification occurs in a sort of embryonic 
fibrous tissue which contains numerous osteoblasts and blood-vessels 
(fig. 68|. The fibres of this tissue losteogenic fibres), which, like those 
of fibrous tissue, are collected into small bundles, become enclosed in 
a calcareous matrix ; and as the fibres grow, the calcification extends 
further and further, so tliai bony spicules are fonned, which, as they 
become thickened, run toRether to form reticular layers, leaving spacts 
filled with osteoblasts around the blood-vessels. The osteogenic 
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advances jiarl passu with the endochondral calcification, but beyond 
this the uncalcitied cartilage {frowB both in length and breadth, so that 
the ossification is always advancing into lai^r and hirger portions of 
cartilage ; hence the endocliondra! bone as it forms assumes the shape 
of an hour-glaaa, the cvhndrical shape of the whole bone being main- 
tained by additions of periosteal bone to the outside (see fig. 66). The 
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absorption of the calcified caitilage matrix appears to be effected, as Is 
the case with absorption of bom matter \vherever it occurs, by large 
multinucleated cells (fig 67 f /) which are termed osteoctos(s. They 
are the same as the mveloplaxes of the marrow. 

The bone which is first formed ib more reticular and less regularly 
lamellar than that of the adult and contains no Haversian systems. 
The regular lamellff are not deposited until some little time after birth, 
and their deposition 11 geiieralh preceded by a considerable amount of 
absorption It 11 about thib time also that the medullary canal of the 
long bones is formed by the absorption of the bony tissue ^¥hich 
origniallj occupies the centre of tlie sliaft. 
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After a time the cartilage Jn one or botli ends of the long bones begins 
to OBsify independent! J, aiid the epiphyses are foiTned. These are not 
jomed to the shaft until the growth of the bone is completed. Growth 
takes place in length by an expansion of the cajtilage {intermediate car- 
fi2a^e) which inter\-enes between the sliaft and the epiphyses, and by the 
gradual extension of the ossification into it ; in width entirely by the 
deposition of fresh bony layers under the periosteum. In the terminal 
phalanges of the digits the oseifi cation starts, not from the middle oi 
the cartilage, but from its distal extremity. 

For the regeneration of portions of bone whicJi have been removed 
by disease or operation it is essential that the periosteum be left. 
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latramembrarnous osBiflcatioii. Li this variety of ossification, the 
hone is not preceded by cartilage at all, and therefore no endochon- 
dntl houe is formed, hut the calcification occurs in a sort of embryonic 
fibrous tissue whlcli contains numerons osteoblasts and blood-vessels 
ifig. 68). The fibres of this tissue (osteogenic fibres), which, like those 
of fibrous tissue, are collected into small bandies, become enclosed in 
a calcareous matrix ; and as the fibres grow, the calcification extends 
further and further, so that bony spicules are formed, which, as they 
become thickened, run together to form reticular layers, leavuig spaces 
filled with osteoblasts around the blood-vessels. The osteogenic 
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fibres are covered with osteoblasts, and as the bone forms, some of 
these become left as bone-corpuscles within lacunce. Thus in every 
particular the development of these bones resembles that of the sub- 
periosteal layer of endochondral bone, which is also to be considered 
as an instance of intramembranous ossification, although taking place 
on the surface of cartilage. Moreover, it is the same subperiosteal 
tissue which deposits the true or secondary bone upon those parts 
of the calcified cartilage-matrix which have escaped absorption ; and 
this must also, therefore, be reckoned as developed according to the 
same type. In fact, even in intracartilaginous ossification, very little 
of the calcified cartilage -matrix eventually remains ; this being almost 
wholly replaced by true or fibrous bone which has been formed by 
osteoblasts. 
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LESSONS XV. AND XVI. 

•STRUCTURE OF MUSCLE. 

LESSON XV. 

1. Take a shred of muscle from a recently killed mammal, and on a dry slide 
carefully separate long pieces of muscular fibre (single fibres if possible) and 
stretch them out, keeping them moist during the process by breathing on the 
slide. Put a drop of serum on the cover-glass before placing this over the 
preparation. Study first with a low, then with a high power. Sketch all the 
appearances to be seen in a small piece of a fibre, focussing carefully the most 
superficial layers. Notice the oval nuclei immediately under the sarcolemma. 
Then allow a little dilute acetic acid to run under the cover-glass and watch 
its effect. 

2. Prepare some fibres of frog's muscle in the same way, but mount in 
salt solution instead of serum. Notice the muscular substance shrinking 
away here and there from the sarcolemma, which then becomes distinctly 
visible. Sketch a piece of sarcolemma bridging across an interval thus pro- 
duced. 

3. Mount in Farrant transverse sections of fi:esh muscle which have been 
cut whilst fi:ozen, and at once placed in 1 per cent, nitrate of silver solution. 
Take care to prevent the cover-glass from pressing on the sections. Examine 
first with a low and then with a high power. Sketch the appearances which 
are seen. 

In each of the above preparations measure the diameter of some of the 
fibres. 



LESSON XYL 



1. Cut off the head of a water-beetle and bisect the trunk with scissors so as 
to expose the interior. Notice two kinds of muscular tissue, the one belonging 
to the legs greyish in colour, the other attached to the wings yellowish. 
Preparations of both kinds of muscle are to be made in the same way as living 
mammalian muscle (see previous Lesson), but they are to be mounted either 
without the addition of any fluid or in a drop of the insect's blood. In both 
preparations the dark-looking air-tubes or tracheae form prominent objects 
ramifying amongst the fibres. Observe the structure of the two kinds of 
muscle, noting especially the fine fibrils of the wing nmseles and the muscle- 
rods in the large fibres of the leg muscles. If the preparation is made quickly, 
waves of contraction will probably be observed passing along the last-named 
fibres. 

The remainder of the water-beetle may be put into spirit (pinned upon a 
cork so that the muscles are well stretched) and preparations made on a 
future day after the manner described in the next preparation. 

2. Place in logwood a small shred of mammalian muscular tissue which 
has been stretched upon a cork and hardened in alcohol. "When it is deeply 
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advances jiar! passu with the endochondral calcification, but beyond 
tliis the unealcitied cartilage grows both iii length and breadth, bo that 
the ossification is always advancing into larger and larger portions of 
cartilage ; hence the endochondral bone as jt forms asBumes the shape 
of an hour-glass, the cylindrical shape of the whole bone being main- 
tained by additions of periosteal bone to the outside (see fig. 66). The 
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absorption of the cakified caitilage matrix appears to be effected, as is 
the case with absorption of bonj matter wherever it occurs, by large 
multinucleated cells ffig. 67,/,/l which are termed osteocZos(s. They 
are the same as the myeloplases of the marrow. 

The bone which is first formed is more reticular and less regularly 
lamellar than tliat of the adult, and containy no Haversian systems. 
The regular lamellre are not deposited until some little time after birth, 
and their deposition is generally preceded by a considerable amount of 
absorption. It is about this time also that the medullary canal of the 
long bones is formed by the absorption of the bony tissue which 
originally occupies the centre of tiie shaft. 
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After a time the cartilage in one or both ends of the loug bones begins 
to ossify independently, and the epiphi/ses are foitned. These are not 
joined to the shaft until the growth of the bone ia completed. Growth 
takes place in lengthhy BiQ expansion of the cartilage (intermediate cat' 
tilage) which intervenes between the shaft and the epiphyses, and by the 
gradual extenaifm of the ossification into it ; in width entirely by the 
deposition of fresh bony layers under the periosteum. In the terminal 
phalanges of the digits the ossification starts, not from the middle oi 
the cartilage, but from its distal extremity. 

For the regeneration of portions of bone which have been removed 
by disease or operation it is essential that the periosteum be left. 







Intramembraiioiis OBsifioation. Ii] this variety of ossification, the 
bone is not preceded by cuitilage at all, and therefore no endochon- 
dral bone is formed, but the calcification occurs in a sort of embryonic 
fibrous tissue which contains numerous osteoblasts and blood-vessels 
(fig. 68). The fibres of this tissue (osteogenic fibres), which, like those 
of fibrous tissue, are collected into small bundles, become enclosed in 
a calcareous matrix ; and as the fibres grow, the calcification extends 
further and further, so that bony spicules are formed, which, as they 
become thickened, run together to form reticular layers, leaving spaces 
filled with osteoblasts around the blood-vessels. Tlie osteogenic 
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fibres are covered witli osteoblasts, and as the bone forms, some of 
these become left as bone-corpuscles withm lacmiae. Thus in every 
particular the development of these bones resembles that of the sub- 
periosteal layer of endochondral bone, which is also to be considered 
as an instance of intramembranous ossification, although taking place 
on the surface of cartilage. Moreover, it is the same subperiosteal 
tissue which deposits the true or secondary bone upon those parts 
of the calcified cartilage-matrix which have escaped absorption ; and 
this must also, therefore, be reckoned as developed according to the 
same type. In fact, even in intracartilaginous ossification, very little 
of the calcified cartilage -matrix eventually remains ; this being almost 
wholly replaced by true or fibrous bone which has been formed by 
osteoblasts. 
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LESSONS XV. AND XVI. 

STRUCTURE OF MUSCLE. 

LESSON XV. 

1. Take a shred of muscle from a recently killed mammal, and on a dry slide 
carefully separate long pieces of muscular fibre (single fibres if possible) and 
stretch them out, keeping them moist during the process by breathing on the 
slide. Put a drop of serum on the cover-glass before placing this over the 
preparation. Study first with a low, then with a high power. Sketch all the 
appearances to be seen in a small piece of a fibre, focussing carefully the most 
superficial layers. Notice the oval nuclei immediately under the sarcolemma. 
Then allow a little dilute acetic acid to run under the cover-glass and watch 
its effect. 

2. Prepare some fibres of frog's muscle in the same way, but mount in 
salt solution instead of serum. Notice the muscular substance shrinking 
away here and there firom the sarcolemma, which then becomes distinctly 
visible. Sketch a piece of sarcolemma bridging across an interval thus pro- 
duced. 

3. Moimt in Farrant transverse sections of fi*esh muscle which have been 
cut whilst firozen, and at once placed in 1 per cent, nitrate of silver solution. 
Take care to prevent the cover-glass from pressing on the sections. Examine 
first with a low and then with a high power. Sketch the appearances which 
are seen. 

In each of the above preparations measure the diameter of some of the 
fibres. 



LESSON XVI. 



1. Cut off the head of a water-beetle and bisect the trunk with scissors so as 
to expose the interior. Notice two kinds of muscular tissue, the one belonging 
to the legs greyish in colour, the other attached to the wings yellowish. 
Preparations of both kinds of muscle are to be made in the same way as living 
mammalian muscle (see previous Lesson), but they are to be mounted either 
without the addition of any fluid or in a drop of the insect's blood. In both 
preparations the dark-looking air-tubes or tracheae form prominent objects 
ramifying amongst the fibres. Observe the structure of the two kinds of 
muscle, noting especially the fine fibrils of the wing muscles and the muscle- 
rods in the large fibres of the leg muscles. If the preparation is made quickly, 
waves of contraction will probably be observed passing along the last-named 
fibres. 

The remainder of the water-beetle may be put into spirit (pinned upon a 
cork so that the muscles are well stretched) and preparations made on a 
future day after the manner described in the next preparation. 

2. Place in logwood a small shred of mammalian muscular tissue which 
has been stretched upon a cork and hardened in alcohol. When it is deeply 
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ater and with needles break the fibres up in Foirant's 
B fibrils as poRsiblv. Cover and examine with a hig^ 



stained, waxli it it 
solution iiitu aa 
power. 

it. Tear uB a. itmall shred of the luiiHCiilar coat of a piece of intestine which 
has beeu from '24 to 48 hours in (^ per cent.) bichromate of potash solution. 
Hold the shred with forceps in a. diijp of water and fray it out with a needle. 
In this process man\' cells will be set tree and can be seen with a low power. 
Tlie preparation may Chen be covered and examined with a high power. 
Sketcli one of the cells. Then allow dilute logwood to pass under the cover- 
glass am) lastly a drop of glycerine. Sketch another celt after ataining. 
Measure two or three cells and their nuclei. 



Voluntary muicle is composed of long cylindrical fibres, measaring 
on an average about ^'^^ inch in diameter in juammalian moscles, but 
having a length of an inch or more, Each fibre has an elastic sheath, 
the sarcolemma, which encloses the contractile substance. The sarco- 
lemma is seldont distinct, unless the contained substance becomes 
broken (fig. Utf). 





The contractile substance of the fibre is characterised by the alter- 
nate dark and light stripes which run across the length of the fibre ; 
hence the name, cross -striated or striped muscle. On focussing, it 
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can be seen that the stripes pass through the whole thickness of the 
fibre ; they may therefore be looked upon as representing alternate 
disks of dark and light substance. If the surface be very carefully 
focusaed, double rows of granules are seen lying in or at the bounda- 
ries of the light streaks, and very fine longitudinal lines may, with a 
good microscope, be detected running through the dark streak, and 
uniting the minute granules (fig. TOi. These fine lines, with their 
enlaTged extremities the granules, are known as muscle-rods ; they ate 
more conspicuous in the muscles of insects. 
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If instead of focuBBinK the surface of the fibre it be observed in its depth, 
a different appearance ia frequently visible, namely a fine dotted line biBecting 
each clear stripe (fig. 71) ; but this appearance is probably due to an optical 
effect caused by the light being transmitted between disks of different 
refrangibility. 

The fine line bisecting the clear stripe is. however, taken by many histolo- 

S'sta to represent a definite structure, and is often known as Krause's mem- 
'ane, having been described by Krause as connected with the sarcolenuna and 
dividing the nniBcle-fibre into so many flat compartiiients. Krause further de- 
scribed these compartments as divided longitudinally by fine membranes, so 
that the muscle -sub stance may. accordingto him, be regarded as composed of 
little cylindrical ' cases ' (fig, 72) each containing in the centre a portion of the 
dark disk, and, above and below this, portions of the light disks (which are 
fluid according to this author).' 
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Besides the sarcolemmu mid striated aubstani^e. u niiisciiUr fibre alao 
' exhibits a nnmber of oval tmclei wbicli have ibe usual reticular structure 
of cell-nuclei. Sometimes there is a little graniUai- substance iproio- 
plasm) at each pole of the uucleoa. In niammalian muscle the nuclei 
lie immediately under the sarcolemma (figs, 69, 70|, eT.cepl in certain 
fibres, e.g. those which compose the red muscles of some animals, socli 
as the hare and rabbit,' and wliich occur scattered amount the ordinary 
fibres m mammalia generally, lii tliese the nuclei are distributed 
through the thickness of the fibre, and this is also the cuse in all the 
muscular fibres of the frog. 

The transverse section of a. muscle shows the fibres to be nearly 
cyhiidrical in figure. Betwet'ii llie fibres there is a certain amount of 
areolar tissue, which serves to support the blood-vessels and also unites 
them into fascicuh ; the fasciculi are again united together by a larger 
amount of this intramuscular connective tissue. 

On examining the transverse section of a fibre with a high power, 
it is seen to be subdivided everywhere into small angular fields, the 
areas of Cohnkeim. These probably represent sections of the lougi- 
tudinal fibrils into which a muscular fibre splits after death, or after 
being hardened in certaui reagents, e.'/. ulcnhol, chi-omic acid, or osmic 
acid. 




Fio. T.S.— Sbctios tw 



In the muscles of insects the stripes are relatively broml, and their | 

' structure c«n be more readily seen than hi mammals. In tlie living 

fibres from the muscles of the legs, tlie appearance of fine longitudinal 

, lines traversing the dai'k stripes, and terminating within the light 

stripes in rows of dots, is very ob\-ious. When the fibres contract, tlie 

hght stripes are seen, as the fibre shortens and thickens, to l>econie 
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dark, an apparent reversal being thereby produced in the striae . This 
reversal is due to the enlargement of the rows of dark dots, and the 
formation by their juxtaposition and blending of dark disks, whilst the 
muscular substance between these disks has by contrast a bright 
appearance. 

The wing-muscles of insects are easily broken up into very fine 
fibres or fibrils, which also show alternate dark and light striae. The 
number and relative thickness of these differ, however, considerably, 
according to the amount of stretching of the fibres (fig. 75). Muscle- 
rods are not seen in these fibres. 
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Fig. 75.— FinuKs of the wixg-musii.ks ok an insect. 

The flbreii are In different conditions of extension, from A Jeast extended, to D nioat ex- 
tended, e, «, chief substance of the fibre ; m, m. intermediate lines or disks ; the light 
bands, 6c, on either side of these only come to view when the fibre is sufficiently stretched 
(C) ; with further extension (D), the middle of the dark band appears lighter, h. 

In muscular tissue which has been hardened in alcohol and certain 
other reagents, the structural appearances are a good deal altered from 
those of the living muscle, although the cross-striae are still very obvious. 
There is also a considerable tendency for the fibres to split up longi- 
tudinally into fibrils J and by some authorities the finest of such fibrils 
are regarded as the ultimate elements of the fibre. Certain other 
reagents, such as dilute hydrochloric acid, cause a transverse splitting 
of the fibres into disks, and these effects of reagents led Bowman to form 
the opinion that the muscular substance may be in reality composed of 
minute prismatic particles set side by side in rows or planes to form 
the disks, and adhering end to end longitudinally to form the fibrils. 
To these constituent particles of the muscular substance he gave the 
name of * sarcous elements.' 

When living muscular fibres are examined by polarised light, the 
whole of the muscular substance except the muscle- rods is seen to be 
doubly refracting, looking bright in the dark field produced by crossing 
the axes of the Nichol's prisms. Contracted muscle and dead muscle 
show, however, alternate bands of dark and light under those circum- 
stances. 

Ending of muscle in tendon, — A small tendon -bundle passes to 
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uatth innsoutar fibre and liecomeg firmly united with the sarcoleinins, 
wliivh extends over the end of the fibre (fig. 70). Further, the areolar 
tissue between the tendon -bundles is continuous with that which lies 
lietween tlie muBculai fibres, so that the connection of a muscle to its 
tendon is vtrv fimi. 




Blood-vexsds of imiscle. — The capillaries of the muscular tissue are 
very numerous. They run, for the most part, longitudinally, with 
transverse branches, so as to fonn long oblonff meshes (fig, 77). In 
the red muscles of the rabbit and hare, the transverse capillaries have 
small dilatations upon them. No blood-vt'ssela u\er penetrate the 
sarcolemma. 

Lymphatic vesseh. although present in the connective -tissue sheath 
'perimysium) of a muscle, do not penetrate between its component 
fibres. 

The nerves of voluntary muscles pierce the sarcolemma and ter- 
minate in a ramified expansion known as an end-plate (see Lesaou 
XIX.). 
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Voluntary muscular fibres are developed from embryonic cells of 
the mesoderm, which become elongated, and the nuclei of which become 
multiplied, so as to produce lorg multi-nucleated fusiform or cylindrical 
fibres. These become cross-striated at first along one side, the change 
gradually extending around the fibre and also towards the centre ; 
.but the middle of the fibre, to which the nuclei are at first confined, 
remams for some time unaltered (fig. 78). Eventually the change in 
structure extends to this also, and the nuclei pass gradually to occupy 
their ordinary position under the sarcolemma, which by this time has 
become formed. 




A 



Fig. 78. — Developing 
muscular fibrk, 
from f<etus of 2 

MONTHS. 

p, central protoplasm with 
several nuclei, n, scat- 
tered in it ; «, commen- 
cing sarcolemma, with 
striated muscular sub- 
stance developing im- 
mediately beneath it. 



Fig. 79. — Muscular fibre-cells from the muscu- 
lar COAT O*' THE SMALL INTESTINE, HIGHLY MAG- 
NIFIED. 

A. A complete cell,, showing the nucleus with intra-nuclear 
network, and the longitudinal fibrillation of the cell-sub- 
stance, with finely vacuolated protoplasm between the flbri's. 
B. A cell broken in the process of isolation : the delicate 
enveloping membrane projects at the broken end a litt e 
beyond the substance of the ceH. 



Involuntary or plain muscular tissue is composed of long, some- 
what flattened, fusiform cells (fig. 79), which vary much in length, but 
are usually not more than ^^ inch long. Each cell has an oval or 
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rod-slia|)ed nucleus, which shows the usual intra-nuclear uetwork and 
commonly one or two nucleoli. The cell- substance is longitudinally 
striated, but does not exhibit cross-striae like those of voluntary muscle. 
There appears to be a deUcate sheath to each cell. There is a little 
intercellular cementing substance uniting the cells together, and which 
can be stained bv nitrate of silver. The fibres are collected into fas-, 
ciculi. 

Plain muscular tissue is found chiefly in the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the (esophagus, and occurs abundantly in the muscular coat of 
that tube also, although it is here intermixed with cross-striated 
muscle ; it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus. Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to ihe hair-follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON X\1I. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as Uttle 
and obtaining them as long and straight as possible. Study the medullated 
fibres, carefully noticing aU the structures that are visible — viz., nodes of 
Ranvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerv-e in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
should have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre under a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Remak. Measure the 
length of the nerve-segments between the nodes of Ranvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cyhnder in the centre of each fibre, &c. Measrure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, medullated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of medullated fibres ; the sympathetic and its branches is 
chiefly made up of non-medullated. 

The medullated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis -cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, the primitive sheath or nucleated sheath of Schtcann, but 
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thiB is not present in all medullated fibres, being absent in inose which 
too within the nerve-centres. 

The medullary sheath is composed of a. highly refracting fatty 




material, which gives a charaeteriBtie dark contour and tubular appear- 
ance to the nerve-fibres. It affords a continuous investment to the 
axis-cylinder, except that it is interrupted at regular intervals in the 
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Fio. 8J.— Two 



course of the peri- 
plieral nerve -fibres, 
tlie axis -cylinder &t 
these places being 
encompassed only by 
tke primitive sheath. 
Hence tlie primitive 
sheatU appears at 
these spots to pro- 
duce a constriction 
in the nerve -fibre, 
and tlie interruptions 
of the medullary 
aheatli are accord- 
ingly known as ihe 
constrictiovsotnofies 
of Rawvier (fig. 81, 
K, r; fig. 83, Li.the 
term nodes Iwing ap- 
plied from tlie resem- 
blance whiciL they 
bear to the nodes 
of a bamboo. The 
lengtli of nerve be- 
tween two successive 
nodes may be termed 
an internode ; in the 
middle of each inter- 
node is one of the 
nuclei of Schwann's 
sheath. Besides 

these interruptions 
the medullai-y sliea.th 
shows a variable 
nombei of oblique 
clefts (hg 831 which 
subdivide it into 
irregular portioim, 
which ha\e been 
termed midullary 
K/meiih but there 
IB reason to believe 
that the clefts are 
artihcially prodnced. 
Osniie acid stains the 

'•'-■ medullary sheath 

lu. black. 
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rod- shaped nucleus, which shows the usual intra-nuclear network and 
commonly one or two nucleoli. The cell-substance is longitudinally 
striated, but does not exhibit cross-striae like those of voluntary muscle. 
There appears to be a deUcate sheath to each cell. There is a little 
intercellular cementing substance uniting the cells together, and which 
can be stained bv nitrate of silver. The fibres are collected into fas- 
ciculi. 

Plain muscular tissue is found chiefly in the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the (Ksopliagus, and occurs abundantly m the muscular coat of 
that tube also, although it is here intermixed with cross-striated 
muscle : it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus, Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contam it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to ihe hair- follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON X^^I. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as little 
and obtaining them as long and straight as possible. Study the medullated 
fibres, carefully noticing all the structures that are visible — viz., nodes of 
Kanvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerve in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
should have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre under a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Bemak. Measure the 
length of the nerve-segments between the nodes of Kanvier. 

4. Moimt in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, medullated and 'tion-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of medullated fibres ; the sympathetic and its branches is 
chiefly made up of non-medullated. 

The mednllated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis-cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, ih^ primitive sheath or nucleated sheath of Schwann, but 
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rod-8hai)ed nucleus, which shows the usual intra-nuclear network and 
commonly one or two nucleoli. The cell -substance is longitudinally 
striated, but does not exhibit cross-striae like those of voluntary muscle. 
There appears to be a delicate sheath to each cell. There is a little 
intercellular cementing substance imiting the cells together, and which 
can be stained bv nitrate of silver. The fibres are collected into fas-, 
ciculi. 

Plain muscular tissue is found chiefly in the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the (I'sophagus, and occurs abundantly in the muscular coat of 
that tube also, although it is here intermixed with cross-striated 
muscle ; it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus, Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to the hair-follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON XVll. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as little 
and obtaining them as long and straight as possible. Study the medullated 
fibres, carefully noticing all the structures that are visible — viz., nodes of 
Kanvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerve in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
should have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre under a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Remak. Measure the 
length of the nerve-segments between the nodes of Ranvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, medullated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of medullated fibres ; the sympathetic and its branches is 
chiefly made up of non- medullated. 

The mednllated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis-cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, the primitive sheath or nucleated sheath of Schwann, but 
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rod- shaped nucleus, which shows the usual intra-uuclear network and 
commonly one or two nucleoli. The cell -substance is longitudinally 
stnated, but does not exhibit cross-striae like those of voluntary muscle. 
Tliere appears to be a dehcate slieath to each cell. There is a little 
intercellular cementing substance imiting the cells together, and which 
can be stained bv nitrate of silver. The fibres are collected into fas- 
ciculi. 

Plain muscular tissue is found chiefly in the walls of hollow ^^scel•a ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the (i»sopha*^us, and occurs abundantly in the muscular coat of 
that tube also, although it is here intermixed with cross-striated 
muscle : it is found also in the nmcous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus. Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to the hair-follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cai'diac), and will be described along with 
that organ. 
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LESSON X^ll. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as little 
and obtaining them as long and straight as possible. Study the meduUated 
fibres, carefully noticing all the structures that are visible — viz., nodes of 
Kanvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerve in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in i per cent, osmic acid. The nerve 
should have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre under a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Kemak. Measure the 
length of the nerve-segments between the nodes of Ranvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, meduUated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of meduUated fibres ; the sympathetic and its branches is 
chiefly made up of non-medullated. 

The mednllated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis-cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, the primitive sheath or nucleated sheath of Schwanny but 
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rod-shai>ed nucleus, which shows the usual intra-uuclear network and 
commonly one or two nucleoli. The cell-substance is longitudinally 
striated, but does not exhibit cross-striae hke those of voluntary muscle. 
Tliere appears to be a dehcate sheath to each cell. There is a little 
intercellular cementing substance imiting the cells together, and which 
can be stained bv nitrate of silver. The fibres are collected into fas- 
ciculi. 

Plain muscular tissue is found chiefly in the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the (esophagus, and occurs abundantly in the muscular coat of 
that tube also, although it is here intermixed with cross-striated 
muscle : it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus. Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to ihe hair-follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON XVU. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as Httle 
and obtaining them as long and straight as possible. Study the medullated 
fibres, carefully noticing all the structures that are visible — viz., nodes of 
Ranvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerve in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
should have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre under a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Remak. Measure the 
length of the nerve-segments between the nodes of Ranvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, medullated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of medullated fibres ; the sympathetic and its branches is 
chiefly made up of non-medullated. 

The mednllated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis-cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, the primitive sheath or nucleated sheath of Schwann, but 
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rod- shaped nucleus, which sliows the usual intra-uucloar network and 
commonly one or two nucleoli. The cell- substance is longitudinally 
striated, but does not exhibit cross- striae like those of voluntary muscle. 
There appears to be a delicate sheath to each cell. There is a little 
intercellular cementing substance imiting the cells together, and which 
can be stained bv nitrate of silver. The fibres are collected into fas- 
ciculi. 

Plain muscular tissue is found chiefly in the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the tjesophagus, and occurs abundantly in the muscular coat of 
that tube also, although it is here intermixed with cross-striated 
muscle ; it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus. Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to ihe hair-follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON XYII. 

STRUCTURE OF NERVE-FIBRES, 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as little 
and obtaining them as long and straight as possible. Study the medullated 
fibres, carefully noticing all the structures that are visible — viz., nodes of 
Kanvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerve in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
should have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre under a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Remak. Measure the 
length of the nerve-segments between the nodes of Ranvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, medullated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of medullated fibres ; the sympathetic and its branches is 
chiefly made up of non- medullated. 

The mednllated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis -cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, the primitive sheath or nucleated sheath of Schwann^ but 
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rod-shai>ed nucleus, which sliows the usual intra-nuclear network and 
commonly one or two nucleoli. The cell -substance is longitudinally 
stnated, but does not exhibit cross-striae like those of voluntary muscle. 
There appears to be a deUcate sheath to each cell. There is a little 
intercellular cementing substance iniiting the cells together, and which 
can be stained bv nitrate of silver. The fibres are collected into fas- 
ciculi. 

Plain muscular tissue is found chiefly in the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the a^sophagus, and occurs abundantly ui the muscular coat of 
that tube also, although it is here intermixed T^ith cross-striated 
muscle : it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus, Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to the hair-follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON xni. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as little 
and obtaining them as long and straight as possible. Study the medullated 
fibres, carefully noticing all the structures that are visible — viz., nodes of 
Ranvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerve in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
should have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre under a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Remak. Measure the 
length of the nerve-segments between the nodes of Ranvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, medullated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of medullated fibres ; the sympathetic and its branches is 
chiefly made up of non- medullated. 

The medullated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis-cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, ihe primitive sheath or nucleated sheath of Schwann, but 
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fucli uiuacular fibre and l)ecoine8 firmly united with the sarcoleuima, 
which extends over the end of the fibre (fig. 76). Farther, the areolar 
tissue between the tendon -bundles is contiiiuons with that which lies 
l>etween the muscular fibres, so that the ooiuiection erf a muscle to its 
tendon is very fimi. 




Blood-veiisels of miwc/e.— Tlie capillaries of the muscular tissue are 
very numerous, Tliey run, for the most part, longitudinally, with 
transverse brandies, so as to form long oblong mealies (fig, 77). In 
the red muscles of the rabbit and hare, the transverse capillaries have 
small dilatations upon them. No blood-vessels ever penetrate the 
sareolerama. 

Lymphatic vessels, although present in the connective -tissue sheath 
'perimysium) of a muscle, do not penetrate between its component 

The nerves of voluntary muscles pierce the sarcolecima and ter- 
minate in a ramified expansion known as an end-plate (see Lesson 
XIX. 1. 
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Voluntary muscular fibres are developed from embryonic cells of 
the mesoderm, wbich become elongated, and the nuclei of which become 
multiplied, so as to produce lovg multi-nucleated fusiform or cylindrical 
fibres. These become cross- striated at first along one side, the change 
gradually extending around the fibre and also towards the centre ; 
•but the middle of the fibre, to which the nuclei are at first confined, 
remains for some time unaltered (fig. 78). Eventually the change in 
structure extends to this also, and the nuclei pass gradually to occupy 
their ordinary position under the sarcolemma, which by this time has 
become formed. 




Fig. 78. — Developing 
muscular fibrk, 
from fcetus of 2 

MONTHS. 

p, central protoplasm with 
several nuclei, n, scat- 
tered in it ; «, commen- 
cing sarcolemma, with 
striated muscular sub- 
stance developing im- 
mediately beneath it. 



Fig. 79. — Muscular fibre-cells from the muscu- 
lar COAT Ol"' THE small INTESTINE, HIGHLY MAG- 
NIFIED. 

A. A complete cell,, showing the nucleus with intra-nuolear 
network, and the longitudinal fibrillation of the cell-sub- 
stance, with finely vacuolated protoplasm between the fibrils. 
B. A cell broken in the process of isolation : the delicate 
enveloping membrane projects ai the broken end a litt e 
beyond the substance of the eel). 



Involuntary or plain muscnlar tissue is composed of long, some- 
what flattened, fusiform cells (fig. 79), which vary much in length, but 

are usually not more than ^^ inch long. Each cell has an oval or 
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each muscular fibre and t)ecomeB firmly united with the b 
which extends over the end of the fibre (fig. Hi). Farther, the areolar 
tissue between the tendon -bundles is continuous with that which lies 
between the muscular fibres, so that the couiiectioD of a muscle to iu 
tendon xa very firm. 





Blood-vexseh of muscle. — Tlie capillaries of the mnscular tissue are 
very numerous. They run, for the most part, longitudinally, witli 
transverse branches, so as to form long oblonR meshes (fig. 77). In 
the red muscles of the rabbit and hare, the trans\erse capillaries have 
small dilatations upon them. No blood-vessels ever penetrate the 
sarcolemma. 

Lymphatic vessels, although present in the connective- tissue sheath 
'perimysium) of a muscle, do not penetrate between its component 

The nerves of voluntary muscles pierce the sarcolemma and ter- 
minate in a ramified expansion known as an end-plate (see Lesson 
XIX.). 
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Voluntary muscular fibres are developed from embryonic cells of 
the mesoderm, which become elongated, and the nuclei of which become 
multiplied, so as to produce long multi-nucleated fusiform or cyhndrical 
fibres. These become cross- striated at first along one side, the change 
gradually extending around the fibre and also towards the centre ; 
.but the middle of the fibre, to which the nuclei are at first confined, 
remains for some time unaltered (fig. 78). Eventually the change in 
structure extends to this also, and the nuclei pass gradually to occupy 
their ordinary position under the sarcolemma« which by this time has 
become formed. 




Fig. 78. — Developing 
muscular fibre, 
from fcetus of 2 

MONTHS. 
p, central protoplasm with 
seyeral nuclei, n, scat- 
tered in it ; «, commen- 
cing sarcolemma, with 
striated muscular sub- 
stance developing im- 
mediately beneath it. 



Fig. 79. — Muscular fibre-cells from the muscu- 
lau coat oi-' the small intestine, highly mag- 
NIFIED. 

A. A complete cell,, showing the nucleus with intra-nuclear 
network, and the longitudinal fibrillation of the cell-sub- 
stance, with finely vacuolated protoplasm between the fibrils. 
B. A cell broken in the process of isolation : the delicate 
enveloping membrane projects at the broken end a litt e 
beyond the substance of the oelK 



Involuntary or plain muscnlar tissue is composed of long, some- 
what flattened, fusiform cells (fig. 79), which vary much in length, but 
are usually not more than ^^ inch long. Each cell has an oval or 
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fibres are covered with osteoblasts, and as the bone forms, some of 
these become left as bone-corpuscles within lacmiae. Thus in every 
particular the development of these bones resembles that of the sub- 
periosteal layer of endochondral bone, which is also to be considered 
as an instance of intramembranous ossification, although taking place 
on the surface of cartilage. Moreover, it is the same subperiosteal 
tissue which deposits the true or secondary bone upon those parts 
of the calcified cartilage-matrix which have escaped absorption ; and 
this must also, therefore, be reckoned as developed according to the 
same type. In fact, even in intracartilaginous ossification, very little 
of tlie calcified cartilage-matrix eventually remains ; this being almost 
wholly replaced by true or fibrous bone which has been formed by 
osteoblasts. 
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Voluntary muscular fibres are developed from embryonic cells of 
the mesoderm, which become elongated, and the nuclei of which become 
multiplied, so as to produce long multi -nucleated fusiform or cyhndrical 
fibres. These become cross- striated at first along one side, the change 
gradually extending around the fibre and also towards the centre ; 
.but the middle of the fibre, to which the nuclei are at first confined, 
remains for some time unaltered (fig. 78). Eventually the change in 
structure extends to this also, and the nuclei pass gradually to occupy 
their ordmary position under the sarcolemma, which by this time has 
become formed. 



A 




Fig. 78. — Developing 
muscular fibre, 
from fcetus of 2 

MONTHS. 

p, central protoplasm with 
seyeral nuclei, n, scat- 
tered in it; «, commen- 
cing sarcolemma, with 
striated muscular sub- 
stance developing im- 
mediately beneath it. 



Fig. 79. — Muscular fibre-cells from the muscu- 
lar COAT OV THE SMALL INTESTINE, HIGHLY MAG- 
NIFIED. 

A. A complete cell,, showing the nucleus with intra-nuclear 
network, and the longitudinal fibrillation of the cell -sub- 
stance, with finely racuolated protoplasm between the fibrils. 
B. A cell broken in the process of isolation : the delicate 
enveloping membrane projects ai the broken end a litt e 
beyond the substance of the cell. 



Involuntary or plain muscular tissue is composed of long, some- 
what flattened, fusiform cells (fig. 79), which vary much in length, but 

are usually not more than ^^ inch long. Each cell has an oval or 
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rod-sliaped nucleus, which shows the usual intra-nucloar network and 
commonly one or two nucleoli. The cell -substance is longitudinally 
striated, but does not exhibit cross-striae like those of voluntary muscle. 
There appears to be a dehcate sheath to each cell. There is a Uttle 
intercellular cementing substance uniting the cells together, and which 
can be stained by nitrate of silver. The fibres are collected into fas-, 
ciculi. 

Plain muscular tissue is found chiefly m the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the oesopliagus, and occurs abundantly in the muscular coat of 
tliat tube also, although it is liere intermixed with cross-striated 
muscle ; it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus, Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to the hair-follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON X\^I. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as little 
and obtaining them as long and straight as possible. Study the medullated 
fibres, caxefiilly noticing all the structures that are visible — viz., nodes of 
Banvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerve in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glyceriue or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
shoidd have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre Tinder a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Remak. Measure the 
length of the nerve-segments between the nodes of Ranvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, medullated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of medullated fibres ; the sympathetic and its branches is 
chiefly made up of non- medullated. 

The medallated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis-cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, the primitive sheath or nucleated sheath of Schivann, but 
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tliifl is not present in all mednllated fibred, being absent in tnose which 
arc within the nerve-centres. 

The laedutlari/ sheath is composed of a highly refi:«cting fattv 
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material, which gives a characteristic dark contour and tabular appear* 
ance to the nerve-fibres. It affords a continuous investment to the 
axis -cylinder, except tliat it is interrupted at regular inter^'alB in the 
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dark, an apparent reversal being thereby produced in the striaB. This 
reversal is due to tlie enlargement of the rows of dark dots, and the 
formation by their juxtaposition and blending of dark disks, whilst the 
muscular substance between these disks has by contrast a bright 
appearance. 

The wing-muscles of insects are easily broken up into very fine 
fibres or fibrils, w^hich also show alternate dark and light stria?. Tlie 
number and relative thickness of these differ, however, considerably, 
according to the amount of stretching of the fibres (fig. 75). Muscle- 
rods are not seen in these fibres. 




B 




u._. . 






^-•:.- 



m 
:-^ 

m 



r- 



D 

iil 






//t 



/i*-' 



m 



h 

7/1 — \.lc 






Fig. 75.— Fibuks of thk wiNti-Musti.Ks dk an insect. 

The fibres are In different conditions of extension, from A 'east extended, to D most ex- 
tended. «, e, chief substance of the fibre ; m, m, iutermeiliate lines or disks ; the light 
bands, be, on either side of these only come to view when the fibre is suflllciently stretched 
(C) ; with further extension (D), the middle of the dark band appears lighter, h. 

In muscular tissue which lias been liardened in alcohol and certain 
other reagents, the structural appearances are a good deal altered from 
those of the living muscle, although the cross-striaB are still very ob\dous. 
There is also a considerable tendency for the fibres to split up longi- 
tudinally into fibrils, and by some authorities the finest of such fibrils 
are regarded as the ultimate elements of the fibre. Certain other 
reagents, such as dilute hydrochloric acid, cause a transverse splitting 
of the fibres into disks, and these effects of reagents led Bowman to form 
the opinion that the muscular substance may be in reality composed of 
minute prismatic particles set side by side in rows or planes to form 
the disks, and adhering end to end longitudinally to form the fibrils. 
To these constituent particles of the muscular substance he gave the 
name of * sarcous elements.' 

When living muscular fibres are examined by polarised light, the 
whole of the muscular substance except the muscle-rods is seen to be 
doubly refracting, looking bright in tlie dark field produced by crossing 
the axes of the Nichol's prisms. Contracted muscle and dead muscle 
show, however, alternate bands of dark and light under those circum- 
stances. 

Ending of muscle in tendon, — A small tendon-bundle passes to 

F 
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tliis ie not present in all raednllated fibres, being absent in taosewbicb 
are within the nerve-centres. 

The medullary sheath is composed of a highly re&acting fatty 
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material, which gives a characteristic dark contour and tubular appear- 
ance to the nerve-fibres. It affords a continnons inTestment to the 
axis -cylinder, except that it is interrupted at regular inter\-als in the 
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Voluntary muscular fibres are developed from embryonic cells of 
the mesoderm, which become elongated, and the nuclei of wliich become 
multiplied, so as to produce lorg multi -nucleated fusiform or cyhndrical 
fibres. These become cross- striated at first along one side, tlie change 
gradually extending around the fibre and also towards the centre ; 
.but the middle of the fibre, to which the nuclei are at first confined, 
remains for some time unaltered (fig. 78). Eventually the change in 
structure extends to this also, and the nuclei pass gradually to occupy 
their ordinary position under the sarcolemma, which by this time has 
become formed. 
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Fig. 78. — Developing 
muscular fibrk, 
from fcetus of 2 

MONTHS. 

p, central protoplasm with 
seyeral nuclei, n, scat- 
tered in it; «, commen- 
cing sarcolemma, with 
striated muscular sub- 
stance developing im- 
mediately beneath it. 






Fig. 79. — Muscular fibre-cells from the muscu- 
lar COAT OV THE SMALL INTESTINE, HIGHLY MAG- 
NIFIED. 

A. A complete cell,, showing the nucleus with intra-nuclear 
network, and the longitudinal fibrillation of the cell-sub- 
stance, with finely vacuolated protoplasm between the fibri>s. 
B. A cell broken in the process of isolation : the delicate 
enveloping membrane projects ai the broken end a litt e 
beyond the substance of the cell. 



Involuntary or plain muscular tissue is composed of long, some- 
what flattened, fusiform cells (fig. 79), which vary much in length, but 
are usually not more than j^^ inch long. Each cell has an oval or 
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iod-sliai)ed nucleus, which sliows the usual intra-nucloar network and 
commonly one or two nucleoli. The cell -substance is longitudinally 
striated, but does not exhibit cross-striae like those of voluntary muscle. 
There appears to be a delicate sheath to each cell. There is a httle 
intercellular cementing substance uniting the cells together, and which 
can be stained bv nitrate of silver. The fibres are collected into fas-, 
ciculi. 

Plain muscular tissue is found chietiy ui the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the alimentary canal 
below the oDsophagus, and occurs abundantly m the muscular coat of 
tliat tube also, althougli it is liere intermixed with cross-striated 
muscle : it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus. Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the cihary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to the hair- follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON xni. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as little 
and obtaining them as long and straight as possible. Study the medullated 
fibres, caxefiilly noticing all the structures that are visible — viz., nodes of 
Kanvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerv-e in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
shoidd have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre Tinder a high power, one showing a node of Ranvier and the other a 
nucleus of the primitive sheath. Look for fibres of Remak. Measure the 
length of the nerve-segments between the nodes of Ranvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
hye or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, medullated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of medullated fibres ; the sympathetic and its branches is 
chiefly made up of non-medullated. 

The medullated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis-cylhider. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, the primitive sheath or nucleated sheath of Schwann, but 
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this is not present in all raedallated fibres, being absent in tnose vhicli 
itro within the nerve-cent ri^B. 

The taedullary sheatk is composed of a highly re&ntctuig bttj 




material, which gives a characteristic dark contour and tubtdar appear- 
ance to the nerve-fibres. It afforde a continuoas investment to the 
axis -cylinder, except that it is interrupted at regular inteirals in the 
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course of t}ie peri- 
pheral nui-ve- fibres. 
the axis-oylinder at 
these places being 
eiicompaesed only by 
thu primitive sheatli. 
Hence tbe primitive 
sheath appears at 
these a pots to pi'o 
duce a coiiBtrioliuu 
in the nerve-fibre, 
and the interruptiiiiia 
of the medullary 
sheath are accord- 
ingly knovii as the 
constrictions ornodes 
of Hanvier (fig, 81, 
It, b; fig. 68. L), the 
term nodes being ap- 
plied from the resem- 
blance which they 
bear to the nodes 
of a bamboo. The 
lengtli of nerve be- 
tween two successive 
iiodeij may be termed 
an inlemode ; in the 
middle of each inter- 
node is one of the 
nuclei of Schwann's 
slieath. Besides 

these interruptions 
the medullary slieath 
shows a variable 
number of oblique 
clefts (fig. e.'il which 
subdivide it into 
irregular . portions, 
which have been 
termed medullary 
segments, but there 
ia reason to beheve 
that the clefts are 
artificial Ij' produced. 
Osmiu acid stains the 

■''- medullarv sheath 

■»:. black. 
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Tlip it-cvi-cijliniler. which ruiis aloajf tlie mid<)Ie of llie nerve-fibre, 
ie 11 soft triinaiwirent thread which is continuous fiom end to eiidof 
the nerve. 

On account of tlie peculiar refractive power of the medullary sheath 




it ia difficult to see the axia-cyiinder in the fresh nerve except at thflJ 
nodes, where it may be observed stretching across the interruptions ii 
the medullary sheath, and it may also sometimes be seen projecting^ 
from a broken end of & nerve-fibre. It is longitudinally striated, being 1 
really made up of exceedingly fine fibrils iiiltimutf. fibrils, fig. 86), J 
whic^ are darkly stained by chloride of gold. Staining with nitrata I 
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^ralver produces it curiouB traiisverselj striated appearance iii tlie axis- 
cylinder, but it is uot known if this indicates a pre-existent structurp, 
Intermingletl with tlie meduliated fibres there may always, even in 
the cerebro- spinal nerves, be found a, certain number of pale fibres devoid 
of the dark double contour which is characteristic of the presence of 
a medullary sheath. There are the Qon-medallated flbies, also called, 
after their discoverer, _/i6res o/Bemak [fig. 8(1). They frequently brantii, 
which the medahated fibres never do except near their termination, 
and tliey are beset with numerous uuclel which perhaps belong to a 
delicate sheath. The sympathetic nerve is in many animals chiefly 
made up of fibres of this nature, but in some animals, on the other 
hand, most of the fibres of the sympathetic possess some small amount 
of medullary sheath itig. 87). 




w 

^■pstmctore of tlie nerre-tmnkB.— In their c 

^*rae nerve-fibres are gathereil up into bundles or funiculi, and the 
funiculi may again be united together to form the nerves which we 
meet with in dissection. The coimective tissue which unites the 



) through the body 
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n water and with needles break the fibres up in Farrant's 
tine tibrils OB possible. Cover and examine with a high 



stained, wash i 
solution intu f 
power. 

S. Tear off a small shred of the muscular coat of a piece of intestine which 
has been from 24 to 48 hours in (^ per cent.) bichromate of potash solution. 
Hold the shred with forceps in a drop of water and tray it out with a needle. 
In this process many cells will be set free and can be seen with a low power. 
The preparation may then be covered and examined with a high power. 
Sketch one of the cells. Then allow dilute logwood to pass under the cover, 
glass and lastly a drop of glycerine. Sketch another cell after staining. 
Measure two or three cells and their nuclei. 



Tolnntiiry maacle is composed of long cylindrical iibrea, measuring 
on an average about ^jf^ incli in diameter in jnammalian muscles, but 
having a length of an incli or more. Each iibre has an elastic sheath, 
the sarcolemma, which encloses the contractile substance. The sarco- 
lemma is seldom distinct, unless Clie contained substance becomes 
broken (fig. 6 





The contractile substance of the fibre is characterised by the alter- 
nate dark and light stripes which run across the lengtli of the fibre ; 
heuce the name, cross-striated or striped muscle. On f 
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can be seen that the stripes pass through the whole thiekness of the 
fibre ; they may therefore be looked upon aa representing alternate 
disks of dark and hght substance. If the surface be very eaJ-efully 
foeussed, double rowa of granules are seen lying in or at the bounda- 
ries of the light streaks, and very fine longitudinal lines may, with a 
good microscope, be detected running through the dark streak, and 
uniting the minute granules (tig. 70i. These fine lines, with their 
enhtrged extremities the granules, are known as muscle-rods ; they ara 
more couspicuouB in the muscles of insects. 



B? 



If instead of foeuasing the surface of the fibre it be observed in its depth, 
a difierent appearance is frequently visible, namely a line dotted hue bisecting 
each clear stripe (fig. 71) ; but this appearance is probably due to an opticcd 
effect caused by the light being transmitted between disks of different 
refraugibility. 

The fine line bisecting the clear stripe is, however, taken by many histolo- 
gistB to represent a definite structure, and is often known as Krause's mem- 
brane, having been described by Krause as connected with the sarcolemma and 
dividing the muscle-fibre into so many flat compartments. Krause further de- 
scribed these compartments as divided longitudinally by fine membranes, so 
that the muscle- substance may, according to him, be regarded as composed of 
Httle cylindrical ' cases ' (flic. 72) each containing in the centre a portion of the 
dork disk, and, above and below this, portions of the light disks (which are 
Suid according to this author).' 
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'S tilt; iiaruolemiiiii iuxl striated subHlunce. a muscular fibre also , 
exiiibits a number of oval imclei which have the asual reticular structure j 
of cell-nuclei. Sometimes there is a little granular substance iproto- 
plasm) at each pole of the nucleus. In mammalian muscle the nuclei I 
lie immediately under tlie sarculemma (tigs. 69, 70|, except in certain J 
fibres, e.tj. those whicli compose the red muscles of some aiiinials, such 1 
as the hare and rabbit,' and which occur scattered amongst the ordinary I 
fibres in mammalia generally. In these the nuclei &ve dietributed I 
tlirougli tlie thickiiesB of the tibre. and this is also the case in all the ] 
muscular fibres of the frog. 

Tlie transverse section of a muscle shows the fibres to be nearly j 
cylindrical in figure. Between the fibres there ia a certain amount of 1 
areolar tissue, which serves to support the blood-vessels and also unites 
them into fascicuh ; the fascicuh are a^'ain united together by a larger 
amount of this intramuscular comiective tissue. 

On examining the transverse section of a fibre with a high power, i 
it is seen to be subdivided everywhere into small angular fields, the ! 
areas of Cohnheim. These probably represent sections of the longi- ' 
tudiual fibrik into whicli a muscular fibre sphts after death, or after 
being hardened in certain reagents, cj. alcohol, eln'omio acid, or osmic 
acid. 




ibres from tlie muscles of the legs, the appearance of fine longitudinal 

I lines traversing the dark stripes, and terminating within the light 

stripes in rows of dots, is very obvious. When the fibres coiitrflct, tlie 

hglil stripes are seen, as the fibre shortens and thickens, to lipcome 
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dark, an apparent reversal being thereby produced in the strisB. This 
reversal is due to the enlargement of the rows of dark dots, and the 
formation by their juxtaposition and blending of dark disks, whilst the 
muscular substance between these disks has by contrast a bright 
appearance. 

The wing-muscles of insects are easily broken up into very fine 
fibres or fibrils, which also show alternate dark and light striae. The 
number and relative thickness of these differ, however, considerably, 
according to the amount of stretching of the fibres (fig. 75). Muscle- 
rods are not seen in these fibres. 
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Fig. 75.— Fibhes of the wixg-musclks uf an insect. 

The fibreg are in dlfTerent conditions of extension, from A !east extended, to D most ex- 
tended, tf, «, chief substance of the fibre ; m, m. intermediate lines or disks ; the light 
bands, 6c, on either side of these only come to view when the fibre is sufficiently stretched 
(C) ; with further extension (D), the middle of the dark hand appears lighter, h. 

In muscular tissue which has been hardened in alcohol and certain 
other reagents, the structural appearances are a good deal altered from 
those of the living muscle, although the cross-striae are still very obvious. 
There is also a considerable tendency for the fibres to split up longi- 
tudinally into fibrils, and by some authorities the finest of such fibrils 
are regarded as the ultimate elements of the fibre. Certain other 
reagents, such as dilute hydrochloric acid, cause a transverse splitting 
of the fibres into disks, and these effects of reagents led Bowman to form 
the opinion that the muscular substance may be in reality composed of 
minute prismatic particles set side by side in rows or planes to form 
the disks, and adhering end to end longitudinally to form the fibrils. 
To these constituent particles of the muscular substance he gave the 
name of ' sarcous elements.' 

When living muscular fibres are examined by polarised light, the 
whole of the muscular substance except the muscle-rods is seen to be 
doubly refracting, looking bright in the dark field produced by crossing 
the axes of the Nichol's prisms. Contracted muscle and dead muscle 
show, however, alternate bands of dark and light under those circum- 
stances. 

Ending of muscle in tendon, — A small tendon-bundle passes to 

F 
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each muscular fibre and becomes firmly united with the sarcolemina, 
which extends over the end of the fibre [hg. 70). Further, the areolar 
tissue between the tendon -bundles is continuous with that which lies 
between the muscular fibres, so that the connection of a muscle to its 

tendon in very firm. 
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Fid. 76. — Termination o: 
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Blood-vessels of muscle. — The capillaries of the muscular tissue are 
very numerous. They run, for tlie most part, longitudinally, iritb 



transverse branches, so as to form long oblong meshes (fig. 77). In 
the red muscles of the rabbit and hare, the transverse capillaries have 
small dilatations upon them. No blood-vessels ever penetrate the 
sarcolemma. 

Lymphatic vessels, although present in the connective -tissue sheath 
'perimysium) of a muscle, do not penetrate between its component 



Tlie rutrves of voluntary muscles pierce t 
minate in a ramified expansion known as s 
XIX.). 



b sarcolemma and ter- 
end-plate (see Lesson 



STRUCTURE OF MUSCLE 



67 



Voluntary muscular fibres are developed from embryonic cells of 
the mesoderm, which become elongated, and the nuclei of which become 
multiplied, so as to produce lorg multi-nucleated fusiform or cyhndrical 
fibres. These become cross-striated at first along one side, the change 
gradually extending around the fibre and also towards the centre ; 
.but the middle of the fibre, to which the nuclei are at first confined, 
remains for some time unaltered (fig. 78). Eventually the change in 
structure extends to this also, and the nuclei pass gradually to occupy 
their ordinary position under the sarcolemma, which by this time has 
become formed. 




A 



Fig. 78.— Developing 
muscular fibrk, 
from f<etus of 2 

MONTHS. 

p, central protoplasm with 
several nuclei, n, scat- 
tered in it; «, commen- 
cing sarcolemma, with 
striated muscular sub- 
stance developing im- 
mediately beneath it. 
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Fig. 79. — Muscular fibre-cells from the muscu- 
lar COAT Of THE SMALL INTESTINE, HIGHLY MAG- 
NIFIED. 

A. A complete cell,, showing the nucleus with intra-nuclear 
network, and the longitudinal fibrillation of the cell -sub- 
stance, with finely vacuolated protoplasm between the fibri's. 
B. A cell broken in the process of isolation : the delicate 
enveloping membrane projects ai the broken end a litt e 
beyond the substance of the ceH. 



Involuntary or plain muscular tissue is composed of long, some- 
what flattened, fusiform cells (fig. 79), which vary much in length, but 

are usually not more than ^^ inch long. Each cell has an oval or 

f2 
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rod- shaped nucleus, which shows the usual mtra-nuclear network and 
commonly one or two nucleoli. The cell-substance is longitudinally 
striated, but does not exhibit cross- striae like those of vohmtary muscle. 
There appears to be a dehcate sheath to each cell. There is a Utile 
intercellular cementing substance uniting the cells together, and which 
can be stained by nitrate of silver. The fibres are collected into fas- 
ciculi. 

Plain muscular tissue is found chiefly ui the walls of hollow viscera ; 
thus it forms the muscular coat of the whole of the ahmentary canal 
below the oesophagus, and occurs abundantly hi the muscular coat of 
that tube also, although it is here intermixed with cross-striated 
muscle ; it is found also in the mucous membrane of the alimentary 
canal ; in the trachea and its ramifications ; in the urinary bladder 
and ureters ; in the uterus, Fallopian tubes, and ovary ; in the pro- 
state, the spleen, and muscle of Miiller in the orbit, and in the ciliary 
muscle, and iris. The walls of gland-ducts also contain it, and the 
middle coat of the arteries, veins, and lymphatics is largely composed 
of this tissue. It occurs also in the skin, both in the secreting part of 
the sweat-glands, and in small bundles attached to the hair-follicles ; 
in the scrotum it is found abundantly in the subcutaneous tissue 
(dartos). 

The muscular tissue of the heart constitutes a special variety of 
involuntary muscular tissue (cardiac), and will be described along with 
that organ. 
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LESSON X^^I. 

STRUCTURE OF NERVE-FIBRES. 

1. Tease a piece of fresh nerve in saline solution, injuring the fibres as little 
and obtaining them as long and straight as possible. Study the meduUated 
fibres, carefully noticing aU the structures that are visible — viz., nodes of 
Banvier, nuclei of primitive sheath, double contour of medullary sheath, 
medullary segments, &c. Measure the diameter of half a dozen fibres. Draw 
a short length of a fibre very exactly. 

2. Prepare a piece of the sympathetic nerv'e in the same way. Measure 
and sketch as before. 

3. Separate (in dilute glycerine or Farrant) into its fibres a small piece of 
nerve that has been twenty-four hours in ^ per cent, osmic acid. The nerve 
should have been moderately stretched on a piece of cork by means of pins 
before being placed in the acid. Keep the fibres as straight as possible and 
only touch them near their ends with the needles. Sketch two portions of a 
fibre under a high power, one showing a node of Eanvier and the other a 
nucleus of the primitive sheath. Look for fibres of Bemak. Measure the 
length of the nerve-segments between the nodes of Banvier. 

4. Mount in Canada balsam sections of a nerve which has been hardened 
in picric acid and stained with picro-carmine. The nerve should have been 
stretched out before being placed in the hardening solution. Examine the 
sections first with a low and afterwards with a high power. Notice the 
lamellar structure of the perineurium, the varying size of the nerve-fibres, 
the axis cylinder in the centre of each fibre, &c. Measure the diameter of 
five or six fibres, and sketch a small portion of one of the sections. 



Nerve-fibres are of two kinds, meduUated and non-medullated. The 
cerebro- spinal nerves and the white matter of the nerve-centres are 
composed of meduUated fibres ; the sympathetic and its branches is 
chiefly made up of non-medullated. 

The meduUated or white fibres are characterised, as their name 
implies, by the presence of the so-called medullary sheath or white 
substance. This is a layer of soft substance, chiefly of a fatty nature, 
which encircles the essential part of a nerve-fibre, viz. the axis-cylinder. 
Outside the medullary sheath is a delicate but tough homogeneous 
membrane, the primitive sheath or micleated sheath of Schwann, but 
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tliis is not present in all medollated fibres, being absent in tnose whicli 
are witliin the nerve- centres . 

The medullary sheath ie composed or a highly refracting iaXiy 




Fig. 81.— Portions oi 



material, which gives a characteristic dark contour and tubular appear- 
ance to the nerve-fibres. It affords a continnous investment to the 
axis -cylinder, except that it in interrupted at regular intervals in the 
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plexDsea is most characteristically seen in tlie cornea of the eye. The 
nerve libnla may be broaght distmctly into view by staining with 
ohlonde of gold and then the fibnllar structure of the ramiii cations of 
the axis cylmders eiIso becomes very apparent. 




Ending of motor nerves. ^Lastly the nervee to muscles also ter- 
minate either in special organs or in plexuses. The latter is tlie case 
with the nerves going to involuntary muscle, and here the primary 
plexuses are generally furnished with ganglion -cells in abundance. 
From these other nerve-fibres pass which form secondary plexuses and 
terminal ramifications amongst the contractile fibre-cells. These 
nerves will be more fally studied in coiuiection with the intestine (see 
Lesson XXIX.) 
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111 voluntary muicle the nerves, which are always meduUated, ter- 
minate in special organs, the so-called end-plates, A meduUated fibre 
will branch two or three times before terminating, and then each 
branch passes straight to a muscular fibre. Having reached this, the 
primitive sheath of the nerve-fibre is continued into the sarcolemma of 
the muscle, the medullary sheath stops short, and the axis-cylinder 
ends in a close terminal ramification with varicosities upon its branches 
(figs. 107, 108). This ramification is embedded in a granular nucleated 
protoplasmic mass which lie» between the sarcolemma and the cross- 
striated muscular substance. In some cases the ramification is 
restricted to a small portion of the muscular fibre, and forms with the 
granular bed a slight prominence (eminence of Doyere). This is the 
case in mammals. In the lizard the ramification is rather more 
extended than in mammals, whilst in the frog it is spread over a 
considerable length of the fibre. 
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LESSON XX. 

STRUCTURE OF THE LARGER BLOOD-VESSELS. 

1. Sections of a medium-sized peripheral artery and vein. In this pre- 
paration the, limits of the vascular coats can be well seen and also the differ- 
ences which they present in the arteries and veins respectively. The sections 
noiay either be stained with haematoxylin and mounted in Canada balsani, or 
they may be stained in dilute magenta and mounted in glycerine and water. 

2. Mount in Canada balsam a thin slice cut from the inner surface of an 
artery which, after having been cut open longitudinally and washed with 
distilled water, has been treated with nitrate of silver solution and exposed to 
the light in spirit. This preparation will show the outlines of the epithelioid 
cells which line the vessel. 

3. A piece of an artery which has been macerated for two or three days 
in 30 per cent, alcohol (1 part rectified spirit to two parts water) is to be 
teased so as to isolate some of the muscular cells of the middle coat and 
portions of the elastic layers (networks and fenestrated membranes) of the 
inner and middle coats. The tissue may be stained cautiously witli dilute 
logwood solution, and glycerine afterwards added. The muscular cells are 
recognisable by their irregular outline and long rod-shaped nucleus. Sketch 
one or two and also a piece of fenestrated membrane. 

4. Transverse section of aorta. Notice the differences in structure 
between this and the section of the smaller artery. 

6. Transverse section of vena cava inferior. Notice the comparatively 
thin layer of circular muscle, and outside this the thick layer of longitudinal 
muscular bundles. 

Make sketches from 1, 4, and 5, under a low po^ver, from 2 and 3 under 
a high power. 



An artery is usually described as being composed of three coats, 
an inner or elastic, a middle or muscular, and an external or areolar 
(fig. 109, 6, c, d). It would, however, be more correct to describe the 
wall of an artery as being composed of muscular and elastic tissue 
lined internally by a pavement-epithelium and strengthened externally 
by a layer of connective tissue. For the present, however, we may 
adhere to the generally received mode of description. The inner coat 
of an artery is composed of two principal layers. The inner one is a 
thin lAyev oi pavement-epithelium (often spoken of as the endothelium), 
the cells of which are somewhat elongated in the direction of the axis 
of the vessel (fig. 110), and form a smooth lining to the tube. After 
death they become easily detached. Next to this comes an elastic 
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layer in the form either of elastic uetworks or of a fenestrated mem- 
Crane. In some arteries there is a layer of fine connective tissne in- 
tervening between the epithelium and the fenestrated membrane (sub- 
epithelial layer). 




(250 dismetera.) 



The middle coat consists mauil} of circularh diiposed plain niiiS' 
cular fibres, but it is also penaded in most artenee by a network of 
elastic fibres which are connected with the fenestrated membrane of 
the inner coat and are sometimes almost as much developed as the 
muscular tissue itself This is especialh the case with tlie larger 
arteries such as the carotid and ita immediate branches, but in the 
smaller arteries of the limbs the middle coat is almost purely composed 
of muscular tissue. 
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The outer coat is formed of connective tissue with a good many 
elastic fibres, especially next the middle coat. The strength of an 
artery depends largely upon this coat ; it is far less easily cut or torn 
than the other coats, and it serves to resist undue expansion of the 




vessel. Its outer limit is not sharply marked, for it tends to blend 
with the surrounding connective tissue (hence it lias been termed 
tunica adventitia). 

Variations in structure. — The aorta (fig. 114) differs in some 
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respects in Btructure from an ordinary artery. Its inner coat contains 
a considerable tliiukiiesB of aub-epitlielial connective tissue, but its 
elastic layers are chiefly composed of fine fibres, and are not especially 
marked off from those of the middle coat, so that the inner and middle 
coHts appeB,r almost blended with one another. On the other hand, ther^ 
is a verj ((reat development of elastic tissue in the middle coat, this tissue 
forming membranous layers which alternate with layers of the mus- 
cular tissue. A good deal of connective tissue also takes part in the 
formation of tlie middle coat, so that the wall is unusually strong. 
The inner and middle coatn constitute almost the entire thickness of 
the wall, the outer coat being relatively thin. 

The other variations wliieh occur in the arterial system chiefly 
have reference to the development and arrangement of the muscular 
tissue. Thus in many of the larger arteries tliere are longitudinal 
muscular fibres at the inner boundary of the middle coat, and in some 
arteries amongst the circular fibres of the middle coat. This is the case 
in the aorta. In some parts of the umbilical arteries there is a com- 
plete layer of longitudinal fibres internal to the circular fibres and 
another external to them, whilst the amount of elastic tissue is very 
small. Longitudinal fibres are also present in some other aitenea 
liliac, superior mesenteric, splenic, renal, &c.], external to the circular 
fibres, and therefore in the outer coat of the artery. Tlie larger 
arteries themselves receive blood-vessels, vasa vasorum, which i-amify 
chiefly in the external coat. Nerves, derived for the most part fi'om the 
sympathetic system, are distributed to the muscular tissue of the 
middle coat. 

The Teins (fig. 115) on the whole resemble the arteries in structnre, 
but they present certain differences. In the internal coat the same 



layers may be present, but the elastic tissue is less developed and seldom 
takes the form of a complete membrane. The epithelium cells are 
less elongated than those of the arteries. The middle coat |c| contains 
less elastic tissue and also less muscular tissue, being partly occupied 
by bundles of white connective -tissue fibres. These are derived 
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from the external coat, which is relatively better developed in the veins 
than in the arteries, so that, although thinner, their walls are often 
stronger. 

Many of the veins are provided with valves, which are semilunar 
folds of the internal coat strengthened by a little fibrous tissue : a iew 
muscular fibres may be found in the valve near its attachment. The 
layer of the inner coat is rather thicker, and the epithelium -cells are 
more elongated on the side which is subject to friction from the current 
of blood than on that which is turned towards the wall of the vessel. 

Variations in differ e7it veins. — The veins vary in structure more than 
do the arteries. In many veins longitudinal muscular fibres are found 
in the inner part of the middle coat, as in the iliac, femoral, umbilical, 
&c. ; in others they occur external to the circularly disposed fibres, and 
are described as belonging to ihe outer coat. This is the case in the 
inferior vena cava and also in the hepatic veins and in the portal vein 
and its tributaries. In the superior and in the upper part of the inferior 
vena cava the circular fibres of the middle coat are almost entirely 
absent. The veins of the following parts have no muscular tissue, 
viz. pia mater, brain and spinal cord, retina, bones, and the venous 
sinuses of the dura mater and placenta. 

It is only the larger veins and especially those of the limbs that 
possess valves. They are wanting in most of the veins of the viscera, 
in those within the cranium and vertebral canal, in the veins of the 
bones, and in the umbilical vein. 
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respects in atrncture from an onlinary artery. Its inner coat contains 
a cotiEiderable tliickiiesa of Bub- epithelial connective tissue, but Its 
elastic layers are cliiefl; composed of fine fibres, and are not especially 
marked off from those of the middle coat, so tbat the inner and middle 
coats appear almost blended with one another. On the other hand, there 
is a verj great development of elastic tissue in the middle coat, this tissue 
forming membranous layers which alternate with layers of the mus- 
cular tissue. A good deal of connective tissue also takes part in the 
formation of tlie middle coat, so that the wall is unusually strong. 
The inner and middle coata constitute almost the entire thickness irf 
the wait, the outer coat being relatively thin. 

The other variations which occur in the arterial system chiefly 
have reference to tlie development and arrangement of the muscular 
tissue. Thus in many of the larger arteries there are longitudinal 
muscular fibres at the inner boundary of the middle coat, and in some 
arteries amongst the circular fibres of the middle coat. This is the case 
in the aorta. In some parts of the umbilical arteries there is a com- 
plete layer of longitudinal fibres internal to the circular fibres and 
another external to them, whilst the amount of elastic tissue is very 
^rnall. Longitudinal fibres are also present in some other arteries 
(iliac, superior mesenteric, splenic, renal, &c.l, external to the circular 
fibres, and therefore in the outer coat of the artery. Tlie larger 
arteries themselves receive blood-vessels, vasa vasorum, which i-amify 
chiefly in the external coat. Nerves, derived for the most part from the 
sympathetic system, are distributed to the muscular tissue of the 
middle coat. 

The veins (fig. US) on the whole resemble the arteries in structure, 
but they present certain differences. In the internal coat the same 




la.yers may be present, but the elastic tissue is less developed and seldom 
takes the form of a complete membrane. The epithelium -cells are 
less elongated than those of the arteries. The middle coat (c) contains 
less elastic tissue and also less muscular tissue, being partly occupied 
by bundles of white connective -tissue fibres. These are derived 
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from the external coat, which is relatively better developed in the veins 
than in the arteries, so that, although thinner, their walls are often 
stronger. 

Many of the veins are provided with valves, which are semilunar 
folds of the internal coat strengthened by a little fibrous tissue : a fe\>' 
muscular fibres may be found in the valve near its attachment. The 
layer of the inner coat is rather thicker, and the epithelium-cells are 
more elongated on the side which is subject to friction from the current 
of blood than on that which is turned towards the wall of the vessel. 

Variations in differejit veins. — The veins vary in structure more than 
do the arteries. In many veins longitudinal muscular fibres are found 
in the inner part of the middle coat, as in the iliac, femoral, umbilical, 
&c. ; in others they occur external to the circularly disposed fibres, and 
are described as belonging to the outer coat. This is the case in the 
inferior vena cava and also in the hepatic veins and in the portal vein 
and its tributaries. La the superior and in the upper part of the inferior 
vena cava the circular fibres of the middle coat are almost entirely 
absent. The veins of the following parts have no muscular tissue, 
viz. pia mater, brain and spinal cord, retina, bones, and the venous 
sinuses of the dura mater and placenta. 

It is only the larger veins and especially those of the limbs that 
possess valves. They are wanting in most of the veins of the viscera, 
in those within the cranium and vertebral canal, in the veins of the 
bones, and in the umbilical vein. 
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respects in etructure from an ordinary artery. Its inner coat contains 
a considerable thickness of sub -epithelial connective tissue, bat its 
elastic layers are chiefly composed of fine fibres, and are not especially 
inarlicd off from those of the middle coat, ao that the inner and middle 
coata appear almost blended with one another. On the other hand, there 
is a very great development of elastic tissue in the middle coat, this tissue 
forming membranous layers which alternate with layers of the mus- 
cular tissue. A good deal of connective tisaue also takes part in the 
formation of the middle coat, so that the wall is unusually strong. 
The inner and middle coata constitute almost the entire thickness of 
the wall, the outer coat being relatively thin. 

The other variations which occur in the arterial system chiefly 
have reference to the development and arrangement of the muscular 
tissue. Thus in many of the larger arteries there are longitudinal 
muscular fibres at the inner boundary of the middle coat, and in some 
arteries amongst the circular fibres of the middle coat. This is the ease 
in the aorta. In some parts of the umbilical arteries there is a com- 
plete layer of longitudinal fibres internal to the circular fibres and 
another external to them, whilst tlie amount of elastic tissue is very 
small. Longitudinal fibres are also present in some other arteries 
(iliac, superior mesenteric, splenic, renal, &c.), external to the circular 
fibi'es, and therefore in the outer coat of the artery. The larger 
arteries themselves receive blood-veasels, vasa vasorum, which ramify 
chiefly in the external coat. Nerves, derived for the moat part from the 
sympathetic system, are distributed to the muscular tissue of the 
middle coat. 

The veini (fig. 115) on the whole resemble the arteries in structure, 
but they present certain differences. In the internal coat the same 




layers may be present, but the elastic tissue is less developed and seldom 
takes the form of a complete membrane. The epitlielium- cells are 
less elongated than those of the arteries. The middle coat ici contains 
less elastic tissue and also less muscular tissue, being partly occupied 
by bundles of white connective -tissue fibres. These are derived 
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from the external coat, which is relatively better developed in the veins 
than in the arteries, so that, although thinner, their walls are often 
stronger. 

Many of the veins are provided with valves, which are semilunar 
folds of the internal coat strengthened by a little fibrous tissue : a few 
muscular fibres may be found in the valve near its attachment. The 
layer of the inner coat is rather thicker, and the epithelium -cells are 
more elongated on the side which is subject to friction from the current 
of blood than on that which is turned towards the wall of the vessel. 

Variations in differejit veins, — The veins vary in structure more than 
do the arteries. In many veins longitudinal muscular fibres are found 
in the inner part of the middle coat, as in the iliac, femoral, umbilical, 
&c. ; in others they occur external to the circularly disposed fibres, and 
are described as belonging to 4;he outer coat. This is the case in the 
inferior vena cava and also in the hepatic veins and in the portal vein 
and its tributaries. Li the superior and in the upper part of the inferior 
vena cava tlie circular fibres of the middle coat are almost entirely 
abscfnt. The veins of the following parts have no muscular tissue, 
viz. pia mater, brain and spinal cord, retina, bones, and the venous 
sinuses of the dura mater and placenta. 

It is only the larger veins and especially those of the limbs that 
possess valves. They are wanting in most of the veins of the viscera, 
in those within the cranium and vertebral canal, in the veins of the 
bones, and in the umbilical vein. 
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LESSON XXI. 

SMALLER BLOOD-VESSELS. LYMPHATIC SYSTEM. 

1. Take a piece of pia mater which has been stained with logwood, and 
separate from it some of the small blood-vessels of which it is chiefly 
composed. Mount the shreds in Farrant. The structure of the small 
arteries can be studied in this preparation, the nuclei of the epithelium and 
of the muscular coat being brought distinctly into view by the logwood. 
The veins, however, possess no muscular tissue. Capillary vessels which 
have been dragged out from the brain in removing the pia mater may also 
be seen in this preparation. Sketch two small arteries of different sizes, 
giving also their measurements. 

2. Mount in Canada balsam a piece of the omentum of the rabbit stained 
with silver nitrate. The membrane should be stretched over a cork or a 
plate of glass, rinsed with distilled water, treated for five minutes with 1 per 
cent, nitrate of silver solution, again washed and exposed to the light in spirit. 
^V^len stained brown the spirit is replaced by oil of cloves. Pieces may now 
be cut ofif from the membrane and mounted, as directed, in Canada bfidsam ; 
they should include one or more blood-vessels. 

This preparation is intended to show the epithelium of the smaUer blood- 
vessels and accompanying lymphatics and also the epitheliimi of the serous 
membrane. Sketch a small piece showing the epithehum of the vessels. 

V 

3. Moimt in Canada balsam a piece of the central tendon of the rabbit's 
diaphragm which has been similarly prepared (except that the plemral sur£Ebce 
has first been brushed to remove the superficial epithelium so as to enable 
the nitrate of silver more readDy to penetrate to the network of lymphatic 
vessels underlying that surface). Observe the lymphatic plexus under a low 
power ; sketch a portion of the network. If the peritoneal surface is focussed, 
the epithelium which covers that surface wiU be seen, and opposite the clefts 
between the radially disposed tendon -bundles stomata may be looked for in 
this epithelium. 

4. Carefully study the circulation of the blood either in the web of the 
frog's foot or in the mesentery or tongue of the frog or toad, or in the tail of 
the tadpole. 



The coats of the smaller arteries and veins are much simpler in 
structure than those of the larger vessels, but they contain at first all 
the same elements. Thus there is a lining epithelium and an elastic 
layer forming an iiiiier coat, a middle coat of circularly disposed plain 
muscular tissue, and a thin outer coat. The same differences also are 
found between the arteries and veins, the walls of the veins being 
thinner and containing far less muscular tissue (fig. 116), and the 
lining epithelium -cells, much elongated in both vessels, are far longer 
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and narrower in the small arteries than in the corresponding veins 
(fig. 117). 

In the smallest vessels it will be found that the elastic layer has dis- 
appeared in the veins, and the muscular tissue is considerably reduced 
in thickness in both kinds of vessels. Indeed, it is soon represented 
Ibj but a single layer of contractile cells, and even these no longer 
form a complete layer. By this lime also, the outer toat and the 
elastic layer of the inner coat have entirely disappeared both from 
arteries and veins. The vessels are reduced, therefore, to tbe condition 
of a tube formed of pavement epithelium cells, with a partial covering 
of circularly disposed muscular cells. 

Even in the smallest vessels, which are not capillaries, the differ- 
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encea between arteries and veins are still manifested. These differences 
may be enumerated as follows :— The veins are largei' than the corre- 
sponding arteries ; they branch at less acute angles ; their muscular 
cells are fewer, and their epithelium-cells less elongated ; the elastic 
layer of the inner coat is always less marked, and sooner disappears. 

Capillary TeMsU.— When traced to their smallest branches, the 
arteries and veins eventually are seen to he continued into a network 
of the smallest blood-vessels or capillaries. The wulla of these are 
composed only of flattened epithelium -celts (flg. 118) continuous with 
those that line the arteries and veins ; these cells can be exhibited by 
staining a tissue with nitrate of silver. The capillaries vary somewhat 
in size and in the closeness of their meshes ; their arrangement in 
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different parts, wliJcli ia mainly determined by the dieposition of the 
lisaue-elements, may beet be studied when the atructare of the several 
organs ia con aide red. 

Ill the transparent parts of animals, the blood may be seen flowing 
through the capillary network from the arteries into the veins. The 




current ia very rapid in tlie small arteries, somewhat less so in the 
veins, and comparatively slow in the capillaries. The current is fastest 
in the centre of the vessel, slowest near the wall (inert layer), and 
with care it may be observed— especially where there is any commen- 
cing inliammation of the part, as in the mesentery in consequence of 
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exposure — that the white blood -corpuscles, which always tend to 
pass into the inert layer, and to adhere occasionally to the inner Bur- 
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face of the blood-vessels, here and there pass through the coats of the 
small vessels, and appear as migratoni cells in the surrounding 
connective tissue. 



LYMPHATIC SYSTEM. 

To the lymphatic system belong not only the lymphatic vessels and 
lymphatic glands, but also the camties of the serous membranes, which 
are moistened with lymph and are in open communication with the 
lymphatic vessels in their parietes. 

The larger lymphatic vessels somewhat resemble the veins in 
structure, except tJiat their coats are much thinner and their valves 
much more numerous. In lymphatics of somewlmt smaller size, the 
nail of the vessel is formed, first, by a lining of pavement-epithelium 
cells (endothelium of some authors), which are elongated in the direc- 
tion of the axis of the vessel; and, secondly, by a layer of circularly and 
obliquely disposed muscular fibres. In the smallest vessels {lymj'hatk 
capillaries), which, however, are generally considerably lai^r than 
the blood-capillaries, there is nothing but the epithelium remahiing, 
and the cells of this are frequently not more elongated in one direction 
than in another, but have a characteristic wavy outline (fig. 121). 

Lymphatics begin in two ways — either in the form of plexuses, as 
in memhranes (fig. 120), or as lacunar interstices, as is the case in 
some of the viscera. 
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lu order to show the lymphatic \esseh it m goiitirally iiecessar) to i 
Btam & tiBBue witli nitrate of silver but tUey mav easily be id 
jBcted by stickiug the nozzle ol au injettmg canula into any tietiiie 
winch contains tliem and foitiiifr coloured fluid under ^Mitle pifi-iuie 
nilo tlie inttiiticBS ot tlit tiBBiw 




In Bilvered preparations it may be obserNed that the hmphatics 
always appear m ine lorm of clear channels in the stained ground sub 
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a^posnre — that the white blood -corpuscles, wliich always tead to 
E>a8B into the inert layer, and to adhere occasionally to the inner sur- 




face of the blood-vessels, here and there pass through the coats of the 
small vessels, and appear as migratoni cells in the surrounding 
connective tissae. 



LYMPHATIC SYSTEM. 

To the lymphatic system belong not only the lymphatic vessels and 
lymphatic glands, but also the cavtties of the serous membranes, which 
are moistened with lymph and are in open communication with the 
lymphatic vesselB in their parietes. 

The lai^er lymphatic veueli somewhat resemble the veins in 
structure, except that their coats are much thinner and their valves 
much more numerous. In lymphatics of somewhat smaller size, the 
wall of the vessel is formed, first, by a lining of pavement -epitlieUuni 
cells (endothelium of some authors), which are elongated in the direc- 
tion of the axis of the vessel ; and, secondly, by a layer of circularly and 
obliquely disposed muscular fibres. In the smallest vessels {lyvipliatic 
capUlaries), which, however, are generally considerably larger than 
the blood-capillaries, there is nothing but the epithelium remaining, 
and the cells of this are frequently not more elongated in one direction 
than in another, but have a characteristic wavy outline (fig. 121), 

Lymphatics begin in two ways— either in the form of plexuses, as 
in membranes (fig. 120), or as lacunar interstices, as is the case in 
some of the \'iscera. 
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different parte, whicli is mainly determined by the diflpoaition of the 
tiseue-elements, may best be studied when the atruetnre of the several 
organs is considered. 

In the transparent parts of animais, the blood may be seen flowing 
through tiie capillary network from the arteries into the veins. Tlie 
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current ia very rapid in the small arteries, somewlmt leas so in the 
veins, and comparatively slow in the capillaries. Tlie current is fastest 
in the centre of the vessel, slowest near the wall (inert layer), and 
with pare it may be observed— especially where there is any commen- 
cijig inflammation of the part, as in tlie mesentery in consequence of 
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exposure — that the white blood-corpascles, which always tend to 
X>aBB into the inert layer, and to adhere occasionally to the inner aar- 




iace of the blood-vesBels. here and there pass tbrougli the coats of the 
small vessels, and appear as migratorii cells in the surrounding 
connective tissne. 



L7MPHATIC SYSTEM. 

To the lymphatic system belong not only the lymphatic vessels and 
lymphatic glands, but also the cavities of the serous membranes, which 
are moistened with lymph and are in open communication with the 
lymphatic vessels in their parietes. 

The larger lymphatic vessels somewhat resemble the veins in 
structure, except that their coats are much thinner and their valves 
much more numerous. In lymphatics of somewhat smaller size, the 
wall of the vessel is formed, first, by a lining of pavement -epithelium 
cells (endothelium of some authors), which are elongated in the direc- 
tion of theaxia of the vessel ; and, secondly, by a layer of circularly and 
obliquely disposed muscular fibres. In the smallest vessels {lymphatic 
capillaries), which, however, are generally considerably larger than 
the blood -capillaries, there is nothing but the epithelium remaining. 
and the cells of this are frequently not more elongated in one direction 
than in another, but have a characteristic wavy outline {fig. 121). 

Lymphatics begin in two waya^either in the form of plexuses, as 
in membmnes ffig. 120), or as lacunar interstices, as is the case in 
some of the viscera. 



10-2 



THE ESSENTIALS OF HISTOLOGY 



The proper glandular sabgtance {I. h.\ is composed of lymphoid 
tissue, i.e. a tine reticulum with the meahea thickly occupied by lymph- 
corpusolea. It occupies all the interstices of the gland, fomiiug com- 
paratively large rouiiiled masses iu tJje cortex (lymphoid nodules, C) 
between the trabeculie, and smaller reticulating cord-Uke masses 
(lymphoid cords, ^i in the medulla. 

The cells which l>ri(lge across the lymph-channel in the medulla ' 
Ifig. 125, c) are hraiichiiJK nucleated cells wlucli often contain pigment, 
so that this part of the gland has a ilark colour. The lymph-chanuel 
is bridged across not only by these, but also by fibres derived from the 
capsule and ti'abecuhe, which pass to the lymphoid tissue and become 
lost in its reticulum. But these fibres are often covered and concealed 4 
by the branched cells. 

Lymphatic vessels ifig. 124, a. H enter tlie lymph-channels after I 
passing through the capsule, and the lymph is conveyed slowly along I 
»he chaimels of the cortical and medullary part towards the liilus, " 
taking up many lymph -carpuscles in its passage. At the lulus it i 
gathered up by an efferent vessel or vessels (c. /. i wldch take origui in-' 
the iymph-sinusea of tlie medulla. 

An artery passes into each gland at tlie hilus ; its branches are 
conveyed at first along the fibrous cords, but soon pass into the 
lymphoid tissue, where they break up into capillaries (fig. 125, d). ' 
The blood is returned by small veins, which are conducted along the j 
fibrous trabeciilip tn the hilus again. 




The thymus gland is a lymphoid organ which is found only in the J 
embryo and during infancy. It is composed of a number of larser and 4 
smaller lobules Ifig. 12t)l, which are separated from one uiiother by I 
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septa of connective tissue, along which the blood-vessels and lymphatics 
pass to and from the lobales. Each lobule shows plainly, when 
examined with the low power, a distinction into an outer cortical and 
an inner medullary portion. The cortical part of the lobule is imper- 
fectly divided into nodules by trabecule of connective tissue, and is 
"very similar in structure to the lymphoid tissae of the lymphatic 
glands and tonsils, but the medulla is more open in its texture, and 
"the reticulum is composed of larger, more transparent, flattened cells, 
and contains fewer lymph -corpuscles. Moreover, there are found in 
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the medulla peculiar concentrically striated bodies (the amcetttrtc cor- 
puscles, fig. 127), which are usually composed of a number of flattened 
cells arranged concentrically around one or more central cells. Some- 
times these corpuscles are compound, two or three being grouped 
together and similarly enclosed by flattened ceils. The lymphoid 
tissue is abundantly supplied with capillary blood-vessels, and large 
lymphatic vessels Issue from the organ, but in what way the latter are 
connected with the lobules has not been ascertained. 

Lymphoid tissue occurs in many other parts of the body in addition 
to the lymphatic glands, tonsils, and thymus gland, although it may 
not, as in these structures, constitute the bullc of the organ. Thus it is 
found in many mucous membranes, such aa those of the intestine and 
of the rwpiratory tract, both in a diffuse form and also collected into 
nodular masses which are like the cortical nodules of a lymphatic 
gland, and may, like those, be partially surrounded by a lymph-sinus. 
In the spleen also a large amount of lymphoid tissue is found sheathing 
the smaUerarteries, and also expanded into nodular masses (Malpighian 
corpuscles of the spleen). In these organs it will, however, be studied 
in subsequent Lessons. 

Lymphoid tissue also occurs in considerable amount in the serous 
membranes, especially in young animals ; in the adult it is often trans- 
formed into adipose tissue. The tissue is generally developed in con- 
nection with lymphatic vessels, an accumulation of retiform tissue and 
lymph-cells taking place either external to and around the lymphatic 
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(peritjtnpliatic nodule) ; or the lyn^hatic is dilated iuto a Eonus and 



\ 




tlie formation of lymphoid tissue occurs within it ^endolj'mphatic 
nodule) (see fig. 126). 
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LESSON XXIII. 

THE SKIN. 

1. Sections of skin from the palmar surface of the fingers. The sections 
are to be made vertical to the surface' and should extend down as far as the 
subcutaneous tissue. They may be stained with logwood or picro-carmine 
and mounted in Canada balsam. In these sections notice the layers of the 
epidermis and their different behaviour to the staining fluid. Notice also the 
papillte projecting from the corium into the epidermis, and look for tactile 
corpuscles within them. In very thin parts of the sections the fine inter- 
cellular channels in the deeper parts of the epithelium (see Lesson YI. p. 22) 
may be seen with a high power. The convoluted tubes of the sweat-glands 
will be seen here and there in the deeper parts of the conum, and in thick 
sections the corkscrew-like channels by which the sweat is conducted through 
the epidermis may also be observ^ed. Make a sketch showing the general 
structure imder a low power, and other sketches to exhibit the most important 
details under a high power. Measure the thickness of the epidermis and the 
length of the papillae. 

2. Sections of the skin of the scalp, vertical to the surface and parallel to 
the slope of the hair-follicles, and others parallel to the surface, and therefore 
across the hair-follicles. Stain and mount in the same way as in the last 
preparation. Examine also the structure of the hairs. 

In these preparations the details of structure of the hairs and hair-follicles 
together with the sebaceous glands and the little muscles of the hair-foUicles 
are to be made out. 

8. Vertical sections across the nail and nail-bed, cut with a strong 
scalpel or razor. The sections are stained with hsematoxylin or picro-carmine. 
Notice the ndges (not papillae) of the corium projecting into the epidermis. 
Observe also the distinction of the epidermis into Malpighian layer and nail 
proper. 

4. Moimt in Canada balsam a section from a portion of skin of which the 
blood-vessels have been injected, and notice the distribution of the capillaries 
to the sweat-glands, to the hair-follicles, and to the papillary surface of the 
corium. 



The skin is composed of two parts, epidermis and metis vera. 

The epidermis, or scarf skin, is a stratified epithelium (fig. 129). 
It is composed of a number of layers of cells, the deeper of which are 
floft and protoplasmic, and form the rete miicosum of Malpighi, whilst 
the superficial layers are hard and horny ; this horny portion some- 
times constituting the greater part of the thickness of the epidermis. 
The deepest cells of the rete mucosuvi, which are set on the surface of 
the cutis vera, are columnar (fig. 129, c\ in shape. In the coloured 
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rtiy a basement-membrane termed tlie 
follicle. This inner vascular laji 
of tlie cutis vera. Its fibres and cells bi 
regular circular arrangement around the follicle, 
tXT.e cells being Battened against the lijaline layer, 
iilxteriially the dermic coat of the follicle lias 
a*, more open lesture, corresponding to the reti- 
CiTilar part of the cutis, and containing the larger 
V>ranches of the arteries and veins. In the large 
"tractile hairs of animals, the veins near the bottom 
of the follicle are dilated into sinuses, so as to pro- 
duce a kind of erectile structure. 

The hair grows from the bottom of the follicle 
"by multiplication of the soft cells which cover the 
"papilla, these cells becoming elongated to form the 
ibres of the fibrous substance, and otherwise modi- 
fied to produce the medulla and cuticle. 

"When a hair is eradicated, a new hair is pro- 
duced from these cells. It is not uncommon to find 
hair-follicles in wliich the whole of the lower part 
Las degenerated in such a way that the vascular 
papilla, and the soft, growing cells which cover it, 
may have entirely disappeared. The hair then 
ceases to grow, and eventually becomes lost, but 
its place may be again supplied by a new hair, 
which becomes formed in a downgrowth from 
either the bottom or the Biile of the hair-follicle, a 
tiewpapilla first becoming formed at the extremity 
of the downgrowth (fig. 135). If not previously 
detached, the old hair maybe pushed from out the 
follicle by the one which replaces it. 

The hairs are originally developed in the embryo 
in the form of small solid downgrowths from the 
Malpighian layer of the epidermis (fig. 180, A). 
The hair- rudiment, as it is called, is at first com- 
posed entirely of soft, gi-owing cells ; but presently 
those in the centre become differentiated , so as to 
produce a minute hair invested by inner root- 
eheath, and its base resting upon a papilla which 
has grown up into the extremity of the hair-rudi- 
ment from tlie corium (fig. 136. B). As the 
minate hair grows, it pushes its way through the 
superficial layers of the epidermis, which it finally 
perforates (Cl. Tlie hair-rudiments commence at 
the third or fourth month of fatal life ; their 
growth is completed about the fifth or sixth 
mODtli, and they form a complete hairy covering 
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termed tlie lanugo. This is entirely shed within a few months of birth, 
the new liairs being formed in downgrowths from the old hair-folhcles 
in the manner already mentioned. 

Hairs grow at the rate of lialf an incli per month. They are found 
all over the body except on tiie palms of the hands and the soles of 
the feet, and on the diutal phalanges of the fingers and toes. They 
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to each hair -follicle , passnig from the superhcial part of the corium, on 
the side to which the liair slopes, obliquely downwards, to be attached 
near the bottom of the follicle {arrector pili, fig. 138, n). When the 
muscle contracts, the hair becomes erected, and the follicle is dragged 
upwards so as to cause a prominence on the general surface of the 
skin ; whilst the part of the corium from which the little muscle arises 
is correspondingly depressed ; the roughened condition known as 
■ goose akin' being in this way produced. 

The lebaoeoiiB glanda |fig. ISi), tj are small saccular glands, the 



ducts from vrMcli open into the mouths of the hair-follicles. Both the 
dnct and the saccules are lined by epithelium, which becomes charged 
with fatty matter. This sebaceous matter is discharged into the cavity 
of the saccule, probably owing to the disintegration of the cells within 
■which it is formed. There may be two or more sebaceous glands 
attached to each follicle. 

The sebaceous glands are developed as outgrowths from the outer 
root -sheath. 

The sweat-glands are abundant over the whole skin, but they are 
moat numerous on the palm of the hand and on the sole of the foot. 
They are composed of toiled tubes, which lie in the deeper part of the 
integument and send ttieir ducts up ihrough the cutis to open on tht 
surface by cork strew-like ehuunela which pierce the epidermis |(ig. Ib7). 




The {fkindidar or secreting tube is a convoluted tube composed of 
a basenaent -membrane lined by a single layer of cubical or columnar 
epilhehum -celts, and with a layer of longitudinally disposed plain 
mnacular fibres betwti'ii tlie epithelium and basement -membrane. 
It is considerably lai'ger than the efferent tube or dnct, which begins 
within the gland and usually makes several convolutions before leaving 
this to traverse the cutis vera. The efferent tube has an epithelium 
consisting of two or three layers ol cells, within wliich is a well- 
marked cuticular lining, but there is no nniscular layer. The passage 
through the epidermis Las no proper wall, but is merely a channel 
excavated helween the epithcliuni-cellB. 

~" ^'iauds of the ear are modified sweat-glands. 
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THE ESSENTIALS OF HTSTOLOGY 



I termed the lanugo. This u entirely alied within a few montlis of birth. 
I the new hairs being formed in downgrowths fiom the old hair-follicles 
' 1 ibe manner already mentioned. 

Hairs grow at tlie rate of half an inch per moutli. They nre found 
I all over the body except on lli..> palms of the bauds and the soles of 
f the feel, and on the <Ustal phalanges of tlie fingers and toes. They 
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bat noC set titea tbroDgli tbe outlcle. n, homy, b, Ualplgbliii iBycr ot epidera^U ; e, onCer, 
it Inner, rool-ahnth ; ', ba!i-knob:/, ttetn, and g. po[DC of tbe bsir; h, b^r-nullla; 
u. n, ooBiniedtniiK ■eb&cniui folLiole«. C. Hdr-foUk'lB wHb (lie hnir jost pntmiicO. 

usually slant, and in the negro the hair- follicles are even considerably 
curved. On tbe scalp they are set in groups, as ia weU seen in a hori- 
p xontal section. 

The hairs of animals are often curiously marked by the arrange- 
ment of their medulla, the markings being often characteristic of the 
particular species. 

Muscles of the hairs. — A bundle of plain muscular tissue is attached 
to each hair-follicle ; passing from the superticial part of the corium, on 
tbe side to which the hair slopes, obliquely downwards, to be attached 
near the bottom of the follicle {airector piU. fig. 133, w). When the 
muscle contracts, tbe liair becomes erecteti, and the follicle is dragged 
upwards so as to canse a prominence on the general surface of the 
skin ; whilst the part of the corium from which tlie little muscle arises 
s correspondingly depressed ; tbe roughened condition known as 
gooBe skin ' being in this way produced. 

Tbe sebaceous glands Ifig. ISiJ, t) are small saccular j^lands, tbe 



ducts from wliich open into the mouths of the hair-foUieles. Both the 
iluct and the saccules are lined by epithelium, which becomes charged 
with fatty matter. This sehaccoiis matter is discharged into the cavity 
of the saccule, probably owing to the disintegration of the cells within 

L which it is formed. There may be two or more sebaceous glands 

I attached to each follicle. 

R The sebaceous glands are developed as outgrowths from the outer 

! root-sheath. 

1 The sweat-glands are abundant over the whole skin, but they are 

I most n\mierous on the palm of the hand and on the sole of the foot. 

II They are composed of coiled tubes, which lie in the deeper part of the 
I integument and send tlieir ducts up ihnuigh the cutis to open on the 
K surfs.ce by cork screw-like channels which pierce the epidermis Itig. 187), 

Fig. 187.— DviT 
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BP. papule wltb blowi-TMiiEls iBJected T r«« mucosnui bctn pbu t1 c papHlff ; F.. stratnm 

rotuenm; ^i, stratum btbduI iflulr D doit, opeufugon llie surfsnE nt /'. 

The glaiuhilar or secreting tube is a convoluted tube composed of 
a basement -membrane lined by a single layer of cubical or columnar 
epithehum- cells, and with a layer of longitudinally disposed plain 
muscular fibres betWL^^n the epithehum and basement -membrane. 
It ia considerably larger than the efferent tube or duct, which begins 
within the gland and usually makes several convolutions before leaving 
this to traverse the cutis vera. The efferent tube has an epithelium 
consisting of two or three layers of cells, witliin which is a well- 
marked cuticular lining, hut there is no muscular layer. The passage 
through the epidermis has no proper wall, but is merely a channel 
excavated between the epithelium -cells. 

~ ;lands of the ear are modified sweat-glands. 
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THE ESSENTIAIS OF HISTOLOGY 

|termed tJie lanuijo. This is entirely shed within a few months of birth. 
khe new liaire being formed in downgrowtba from the old batr-foUideB 
n the manner already mentioned. 

Hairs grow at tbe rate of half an inch per month. They are found 
Iflll over the body except on tlic palms of tbe bands and hie soles of 
l.the feel, and on the distal phalanges of tbe fingers and toes. They 
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usually slant, and bi Uie negro the hair -follicles a 
carved. On tbe scalp they are set in groups, as is 
zontal section. 

The bairs of animals are often curiously marked by tbe arrange- 
meiit of their medulla, tbe markiugs being often cbaracturistic of tbe 
particular species. 

Miiscles of the hairs. — A bundle of plain muscular tissue is attached 
to eaeb bair-folllcle ; passing from the superficial part of tbe corium, on 
tbe side to whicb tbe hair slopes, obliquely downwards, to be attached 
near the bottom of the follicle {arrector piU, fig. 138, n). When the 
muscle contracts, tbe hair becomes erected, and tbe folbcle is dragged 
upwards so as to eanse a prominence on tbe general earface of tbe 
skin ; whilst tbe part of the corium from which tbe Uttle muscle arises 
is correspondingly depressed ; tbe roughened condition known as 
■ goose skbi ' being in this way produced. 

Tbe sebaceous glands I fig. 13i{, t) are small saccular glands, the- 
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ducts from which open into the moutha of the hair-folhcles. Both the 
iluot and the saceulea are Uned by epitheliiiiu, which becomes charged 
with fatty matter. This sebaceous matter is discharged into the cavity 
of the SEiccule, probably owing to the disintegration of the cells within 
w^liicli it is formed. There may be two or more sebaceous glands 
attached to each foUicle. 

The sebaceous glands are developed as outgrowtlis from the outer 
root-slieath. 

The Bweatglands are abundant over the whole sldn, but they are 
most numerous on the pahn of the hand and on the sole of the foot. 
They are composed of coiled tubes, which lie in the deeper part of the 
integument and send ttieir ducts up tlnxtugh the cutis to open on Ihe 
surface by corkscrew -like channels which pierce the epidermis (fig. 137). 




TJie gtandnlar or secreting lube is a convoluted tube composed of 
a basement -membrane hned hy a single layer of cubical or columnar 
epitlieUnm-eells, and with a layer of longitudinally disposed plain 
muscular fibres betwtan the epithelium and basement -membrane. 
It ie considerably larger than the efferent tube or duct, which begins 
witliin the gland and usually makes several convolutions before leaving 
this to traverse the cutis vera. The efferent tube has an epithelium 
consisting of two or three layers oi cells, within which ia a well- 
marked cuticniar lining, but there is no muscular layer. The passage 
tlirough the epidermis has no proper wall, but is merely a chantiel 
excavated between the epithehum-cells. 

The eerumuious glands of tlie ear are modified sweat-glands. 
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termed the lanugo. This is entirely shed witliiii a. few montlis of birtJi. 
the new helia being formed in downgrowths from the old hair-foUicles 
in the maimer already mentioned. 

Hairs grow at the rate of half an incli per month. Thej art found 
all over the body except on the palms of the hands and the soles nf 
the feet, and on the distal phalanges of the fingers and toea. They 
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usually slant, and in the negro the hair-folhcles a 
curved. On the scalp they are set in groups, i 
zontal section. 

The liaira of animals are often curiously marked by the arraiige- 
ment of their medulla, the markings being often characteristic of the 
particular species. 

Muscles of t)ie liairs. — A bundle of plain muscular tissue is attached 
to each hair-follicle ; passing from the superficial part of the cerium, on 
the side to wliich the hair slopes, obliquely downwards, to be attached 
near the bottom of the io\^ic\e {arrector pili fig 188 n) When the 
muscle contracts, the hair becomes erected and the follicle is dragged 
upwards so as to cause a prominence on the general surface of the 
skin ; whilst the part of tlie corium from whith the little muscle anses 
is correspondingly depressed , the roughened condition known ai 
■ goose skin ' being in this wa\ produced 

The sebaceous glands |fig 138, t) are small sacculai glands, the 
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LESSON XXIV. 

STRUCTURE OF THE HEART. 

1. In a section through the wall of the auricle which has been stained with 
magenta and mounted in glycerine, notice the relative thickness of the 
epicardium, myocardium, and endocardium. Observe the blood-vessels and 
nerve-fibres under the epicardium, often embedded in fat ; here and there a 
ganglion may be seen under this membrane. Notice also the elastic networks 
under botji the pericardium and endocardium. Make a general sketch from 
this section. « 

2. Section through the wall of the ventricle, stained with logwood and 
moimted in Canada balsam. The muscular fibres are variously cut. In 
those cut longitudinally, notice the branching of the fibres and their union 
into a network. Notice also that although the fibres are cross-striated this is 
less distinct than in voluntary muscle, and the nuclei lie in the centre of each 
fibre. Transverse markings may also be seen passing across the fibres 
between the nuclei and indicating a division into cells. The endocardium is 
very thin, especially over the columnse carneae. 

3. The lymphatics of the heart are easily injected with Berlin blue by 
sticking the nozzle of the injecting syringe into the muscular substance, in 
the interstices of which the lymphatics arise. These commencing lymphatics 
lead to efferent vessels which pass to the base of the heart under the epi- 
cardimn. 

4. Section through one of the valves of the heart, stained and mounted 
as preparation 2. 

6. The epithelium which covers the epicardium, and that which lines the 
endocardium, may be studied in preparations of the fresh organ which have 
been treated with nitrate of silver and subsequently exposed to the light and 
hardened in alcohol. 



The muscular substance of the heart (myocardium) is composed of 
transversely striated muscular fibres (fig. 139), which differ from those 
of voluntary muscle in the following particulars : their striations are 
less distinct ; they have no sarcolemma ; they branch and unite with 
neighbouring fibres, and their nuclei lie in the centre of the fibres. 
Moreover, the fibres are composed of a series of short cylindrical cells 
(fig. 140) joined together end to end, each corresponding to one of the 
nuclei. The lines of junction of these cells may sometimes be seen in 
longitudinal sections stained with haematoxylin or magenta ; but they 
come much more distinctly into view in sections of the fresh tissue 
stained with nitrate of silver. 

I 2 



THE ESSENTIALS OF HISTOLOGY 



'I'liv swcftt-glands are developed, like the liairs, from downgronths 
of tlio Malpigliiftii lavL'r nf tlie epidemua into the corinm, the nidi- 




ments which are thus formed becomiug eventually coiled up at theit 

extremities and converted iuto hollow tubes. 

The sweat-glands receive nerve-fibres, and each gland has a specif 
cluster of capillary blood-vessels. 



LESSON XXIV. 

STRUCTURE OF THE HEART. 

1. In a section through the wall of the auricle which has been stained with 
magenta and mounted in glycerine, notice the relative thickness of the 
epicardium, myocardium, and endocardium. Observe the blood-vessels and 
nerve -fibres under the epicardium, often embedded in fat ; here and there a 
ganglion may be seen under this membrane. Notice also the elastic networks 
under botji the pericardium and endocardium. Make a general sketch from 
this section. « 

2. Section through the wall of the ventricle, stained with logwood and 
mounted in Canada balsam. The muscular fibres are variously cut. In 
those cut longitudinally, notice the branching . of the fibres and their union 
into a network. Notice also that although the fibres are cross-striated this is 
less distinct than in voluntary muscle, and the nuclei lie in the centre of each 
fibre. Transverse markings may also be seen passing across the fibres 
between the nuclei and indicating a division into cells. The endocardium is 
very thin, especially over the column® carneee. 

3. The lymphatics of the heart are easily injected with Berlin blue by 
sticking the nozzle of the injecting syringe into the muscular substance, in 
the interstices of which the lymphatics arise. These commencing lymphatics 
lead to efferent vessels which pass to the base of the heart under the epi- 
cardium. 

4. Section through one of the valves of the heart, stained and mounted 
as preparation 2. 

6. The epithelium which covers the epicardium, and that which lines the 
endocardium, may be studied in preparations of the fresh organ which have 
been treated with nitrate of silver and subsequently exposed to the light and 
hardened in alcohol. 



The muscular substance of the heart (myocardium) is composed of 

transversely striated muscular fibres (fig. 139), which differ from those 

of voluntary muscle in the following particulars : their striations are 

less distinct ; they have no sarcolemma ; they branch and unite with 

neighbouring fibres, and their nuclei lie in the centre of the fibres. 

Moreover, the fibres are composed of a series of short cylindrical cells 

(fig. 140) joined together end to end, each corresponding to one of the 

nuclei. The lines of junction of these cells may sometimes be seen in 

longitudinal sections stained with haematoxylin or magenta ; but they 

come much more distinctly into view in sections of the fresh tissue 

stained with nitrate of silver. 
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III the interstices of the muscular tisane there is a httle areolitr 
■ in wbich run the very niiuierous hlooil-L'apillaries and iht 
lacunar lymphaiies. 




STKUCTDRE OF THE HEART 

Swr beiug most numerous in its deeper parts. Uiidemeatli the 
epicardium ruu the blood -vessels, nerves, aud lymphatic vessels of the 
heart, embedded iu areolar and adipose tissue ; this tissue being cou- 
tmuous with that which lies between tiie muscular bundles. 

The endocardiuvi (tig. 142) has a structure not very unlike the 
pericardium. It is lined by a pavement-epithehum, like the epithelium 
of a serous membrane, and coiiBista of connective tissue with elastic 
fibres in its deeper part, between which there may, in some parts, be 




found a few plain muscular fibres. Fat is sometimes met with under 
the endocardium. 

In some animals, e.g. the sheep, and sometimes also in man, large 
beaded fibres are found under the endocardium. These are formed of 
large clear cells joined end to end, and generally contaifling in their 
centre two nuclei, whilst the peripheral part of the cell is formed of cross- 
striated muscular tissue ; they are known as the /fires of Purkinjc. 

The valces of the heart are formed of folds of the endocardium 
strengthened by fibrous tissue (fig. 14S|. This tisane forms a thicken- 
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termed tJie lanugo. This is entirely shed within a few months of birth, 
the new hairs being formed in downgrowths from the old hair-follicleB 
in tlie manner already mentioned. 

Hairs grow at the rate of half an inch per month. They are found 
all over the body except on the palms of the hands and the solea of 
the feet, and on the distal phalanges of the fingers and toes. They 
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usually slant, and in the negro the hair- follicles are even considerably 
curved On the scalp the\ are set m groups as is well jjcen in a hori- 
zontal section 

The hair« of animals are often ctinouslv marked bv the arrange- 
ment of their medulla the matkni^s bemg often cliara^teristic of the 
particular species 

Muscles oj the hairs —A bundle of plain muscular tissue is attached 
to each hair -follicle ; passing from the superfacial part ot tlie corium, on 
the side to which the hair slopes, obliquely downwards, to be attached 
near the bottom of the follicle (arrector pili, fig. 133, ?(). When the 
muscle contracts, the hair becomes erected, and the follicle is dragged 
upwards so as to cause a prominence on the general surface of the 
skin ; whilst the part of the corium from which the little muscle arises 
is correspondingly depressed ; the roughened condition known as 
' goose skin ' being in this way produced. 

The BebaceouB glands (fig. 138, t] are small saccular glands, the 
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[ducts from which open into the mouths of the hair- follicles. Both the 
Iduot and the aacculea are hned by epitheiiimi, which becomes charged 
■^rith fatty matter. This sebaceous matter is discharged into the oa\-ity 
•of the saccule, probably owing to the disinte^ation of the cells within 
i-whieh it is formed. There may be two or more sebaceous glands 
f attached to each follicle. 

The sebaceous glands aru developed as outgrowths from the outer 
I root-sheath. 

The BWeat-glands are abmidant over the whole skiu, but they are 

I most numerous on the palm of the hand and on the sole of the foot. 

[ They are composed of coiled tubes, which lie in the deeper part of the 

I integument and send tlioir ducts up ihrough the cutis to open on the 

Burfoce by corkscrew- Uke channels which pierce the epidermis (fig, 1B7J. 




Tlie fflatidular or secreting tube is a convoluted tube composed of 
a basement -membrane lined by a single layer of cubical or columnar 
epithelium -cells, and with a layer of longitudinally disposed plain 
muscular fibres betWL'jn the epithelium and basement -membrane. 
Lit is considerably larger than the efferent tube or duct, which begins 
■ within the gland and usually makes several convolutions before leaving 
■ 's to traverse the cutis vera. The efferent tube has an epithelium 
anaisting of two or three layers of cells, within which is a well- 
piarlied cuticulat- lining, but there is no muscular layer. The passage 
■Birough the epidermis has no proper wall, but is merely a channel 
ncavated between the epithelium-cella. 

The cerumuioiis "lands of ihe tar are niodifiod sweat-glands. 
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The sweat-gl&nds are developed, like the hairs, &om downgiowths 
of tlio Malpighian layer of the epidermis into the corinm, the rndi- 




menta which are thus formed becomlDg eventually coUed up at their 

extremities and converted into hollow tubes. 

The sweat-glands receive nerve-fibres, and each gland has a special 
cluster of capillary blood-vessels. 
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LESSON XXIV. 

STRUCTURE OF THE HEART. 

1. In a section through the wall of the auricle which has been stained with 
magenta and mounted in glycerine, notice the relative thickness of the 
epicardium, myocardium, and endocardium. Observe the blood-vessels and 
nerve-fibres under the epicardium, often embedded in fat ; here and there a 
ganglion may be seen under this membrane. Notice also the elastic networks 
under both the perioardium and endocardium. Make a general sketch from 
this section. « 

2. Section through the wall of the ventricle, stained with logwood and 
mounted in Canada balsam. The muscular fibres are variously cut. In 
those cut longitudinally, notice the branching of the fibres and their union 
into a network. Notice also that although the fibres are cross-striated this is 
less distinct than in voluntary muscle, and the nuclei lie in the centre of each 
fibre. Transverse markings may also be seen passing across the fibres 
between the nuclei and indicating a division into cells. The endocardium is 
very thin, especially over the columnae carnese. 

3. The lymphatics of the heart are easily injected with Berlin blue by 
sticking the nozzle of the injecting syringe into the muscular substance, in 
the interstices of which the lymphatics arise. These commencing lymphatics 
lead to efferent vessels which pass to the base of the heart under the epi- 
cardium. 

4. Section through one of the valves of the heart, stained and mounted 
as preparation 2. 

6. The epithelium which covers the epicardium, and that which lines the 
endocardium, may be studied in preparations of the fresh organ which have 
been treated with nitrate of silver and subsequently exposed to the light and 
hardened in alcohol. 



The muscular substance of the heart (myocardium) is composed of 
transversely striated muscular fibres (fig. 139), which differ from those 
of voluntary muscle in the following particulars : their striations are 
less distinct ; they have no sarcolemma ; they branch and unite with 
neighbouring fibres, and their nuclei lie in the centre of the fibres. 
Moreover, the fibres are composed of a series of short cylindrical cells 
(fig. 140) joined together end to end, each corresponding to one of the 
nuclei. The lines of junction of these cells may sometimes be seen in 
longitudinal sections stained with haematoxylin or magenta ; but they 
come much more distinctly into view in sections of the fresh tissue 
stained with nitrate of silver. 
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Tilt; sweat glands are developed like the haire from downgrowths ^ 

of tho Maipighian la\er of tlie epidermis into the connm the radi- — 




ments vrhich are thus formed becoming eventually coiled up at their 
extremities and converted into hollow tubes. 

The sweat-glands receive nerve-fibres, and each gland has a special 
cluster of capillary blood-vessels. 
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LESSON XXIV. 

STRUCTURE OF THE HEART. 

1. In a section through the wall of the auricle which has been stained with 
magenta and mounted in glycerine, notice the relative thickness of the 
epicardium, myocardium, and endocardium. Observe the blood-vessels and 
nerve-fibres under the epicardium, often embedded in fat ; here and there a 
ganglion may be seen under this membrane. Notice also the elastic networks 
under hoifi the periqardium and endocardium. Make a general sketch from 
this section. « 

2. Section through the wall of the ventricle, stained with logwood and 
mounted in Canada balsam. The muscular fibres are variously cut. In 
those cut longitudinally, notice the branching of the fibres and their union 
into a network. Notice also that although the fibres are cross-striated this is 
less distinct than in voluntary muscle, and the nuclei lie in the centre of each 
fibre. Transverse markings may also be seen passing across the fibres 
between the nuclei and indicating a division into cells. The endocardium is 
very thin, especially over the columnae carneee. 

3. The lymphatics of the heart are easily injected with Berlin blue by 
sticking the nozzle of the injecting syringe into the muscular substance, in 
the interstices of which the lymphatics arise. These commencing lymphatics 
lead to efferent vessels which pass to the base of the heart under the epi- 
cardium. 

4. Section through one of the valves of the heart, stained and mounted 
as preparation 2. 

5. The epithelium which covers the epicardium, and that which lines the 
endocardium, may be studied in preparations of the fresh organ which have 
been treated with nitrate of silver and subsequently exposed to the light and 
hardened in alcohol. 



The muscular substance of the heart (myocardium) is composed of 
transversely striated muscular fibres (fig. 139), which differ from those 
of voluntary muscle in the following particulars : their striations are 
less distinct ; they have no sarcolemma ; they branch and unite with 
neighbouring fibres, and their nuclei lie in the centre of the fibres. 
Moreover, the fibres are composed of a series of short cylindrical cells 
(fig. 140) joined together end to end, each corresponding to one of the 
nuclei. The lines of junction of these cells may sometimes be seen in 
longitudinal sections stained with haBmatoxylin or magenta ; but they 
come much more distinctly into view in sections of the fresh tissue 
stained with nitrate of silver. 
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Tliv sweat glande are developed like the liaira, from downgrowtlis 
ol' the Malpighiaii la\ei of the epidermia into the connm, the nidi— 
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ments which are thus formed becomiug eventually coiled up at their 
extremities and converted into hollow tubea. 

The sweat-glands receive nerve-fibres, and each gland has a special 
cluster of capillary blood-vessels. 
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LESSON XXIV. 

STRUCTURE OF THE HEART. 

1. In a section through the wall of the auricle which has been stained with 
magenta and mounted in glycerine, notice the relative thickness of the 
epicardium, myocardium, and endocardium. Observe the blood-vessels and 
nerve -fibres under the epicardium, often embedded in fat ; here and there a 
ganglion may be seen under this membrane. Notice also the elastic networks 
under bot)i the pericardium and endocardium. Make a general sketch from 
this section. « 

2. Section through the wall of the ventricle, stained with logwood and 
mounted in Canada balsam. The muscular fibres are variously cut. In 
those cut longitudinally, notice the branching of the fibres and their union 
into a network. Notice also that although the fibres are cross-striated this is 
less distinct than in voluntary muscle, and the nuclei lie in the centre of each 
fibre. Transverse markings may also be seen passing across the fibres 
between the nuclei and indicating a division into cells. The endocardium is 
very thin, especially over the column® carnese. 

3. The lymphatics of the heart are easily injected with Berlin blue by 
sticking the nozzle of the injecting syringe into the muscular substance, in 
the interstices of which the lymphatics arise. These commencing lymphatics 
lead to efferent vessels which pass to the base of the heart under the epi- 
cardium. 

4. Section through one of the valves of the heart, stained and mounted 
as preparation 2. 

6. The epithelium which covers the epicardium, and that which lines the 
endocardium, may be studied in preparations of the fresh organ which have 
been treated with nitrate of silver and subsequently exposed to the light and 
hardened in alcohol. 



The muscular substance of the heart (myocardium) is composed of 
transversely striated muscular fibres (fig. 139), which differ from those 
of voluntary muscle in the following particulars : their striations are 
less distinct ; they have no sarcolemma ; they branch and unite with 
neighbouring fibres, and their nuclei lie in the centre of the fibres. 
Moreover, the fibres are composed of a series of short cylindrical cells 
(fig. 140) joined together end to end, each corresponding to one of the 
nuclei. The lines of junction of these cells may sometimes be seen in 
longitudinal sections stained with haBmatoxylin or magenta ; but they 
come much more distinctly into view in sections of the fresh tissue 
stained with nitrate of silver. 
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The dentine is composed of a hard deusc substance like bone, hui 
containing no Haversian canals or lacuns. It is pierced everywhere: 
however, by fine canaliculi \dentinal tubules, figs. 152, 153j. whii 
radiate outwards from a central cavity which, during life, contains thi 
polp. The tubules branch at acute angles as they pass outwards 
their branches become gradually liner towards the periphery of thi 
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dentine. The tuhules have a propel wall ol tlie 
isolated hy steeping a section of tooth in '(troHK hjdio 
the livingtooth they are occupied by piotoplas 
longed from the superficial cells of the pulp 

The intertubular substance is for the most part homogeneous, hut 
here and tliere indications can be seen of its deposition iu the form of 
This is especially the case near the surface of the dentine. 
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ere the globular deposit and the interglobular spacefi may produce 
[ranular appearance (gramdaT layer, fig. 152, a), and also in the 
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course of certain line? or clefts which are seen traversing the dentine 
across the direction of tlie tubales {incremental lines, fig. 150, shown 
magnified in 




The pulp consists of a soft, somewhat jelly-like, connective tissue, 
containing many branched cells, a network of blood- vessel b. and some 
nerve fibres which pass into the pulp-cavity along with the blood- 
vessels by a minute canal at the apex of the fang. The superficial 
cells of Che pulp form an almost continuous layer, like an epithelium. 
They are known as odontoblasts, from having been concerned in the 
formation of the dentine. 

The crusta petrosa <fif^. 152, l) is a layer of lamellated bone in- 
cluding lacunie and canaliculi, but without Haversian canals, at least 
normally in the human teeth. It is covered with periosteum {dental 
periosteiivh], which also lines the socket, and serves to fix the tooth 
securely. 

Formation of the teeth.— The teeth are developed in the same 
manner as the hairs. A thickening of the epithelium occurs along the 
line of the gums, ajid gi'ows into the corium of the raucotis membrane 
[common enamel-germ. fig. 155, A). At regular intervals there is yet a 
further thickening and growth from the common enamel-germ into 'the 
tissue of the mucous membrane, each of these special rudiments swelling 
out below into a flask-shaped mass of cells, the special enamel-germ, 
fig. 155, B). A vascular papilla, grows up from the corium into the 
bottam of the special enamel-germ {fig. 15"), C, D| ; this papilla has 
the shape of the crown of the future tooth. Each special enamel- 
gei'm. with its included papilla, presently becomes cut off from the 
epithelium of the mouth, and surrounded by a vascular membrane — 
the dental sac. Th3 papilla becomes transformed into the deutitie of 
the future tooth, and the enamel is deposited upon its surface by the 
epithelial cells of the enamel-germ. The root of the fjjoth. with its 
covering of cement, is formed at a later period, when the tooth ia 
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beginning to grow up tlivough the gum, by a graduitl elongation of the 
base of the papilla. 

Previously to the deposition of the enamel, the enajnel-germ under- 
goes a peculiar transformation of its previously rounded epitiieham- 




cells into three layers of modified cells Oi e of tl ese s a la er 
colunuiar cells (fig. 1S6, i wl cl inelately covers tie surface , 
of the dentine. These colun nar cells form tl e enamel p isms e ther 
by a deposition of calca eo a salt« e temal to tl em or h-v a direct 
calcification of then- protoplas n The cells ne t to tl e de tal sac 
form a single layer of cub cal ep tl el um e all tl t otl er cells of the J 
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enamel-germ become transformed into branching corpuscles [c^ com- 
municating by their processes, and thus forming a continuous net- 
work. The enamel-germ, after it is thus modified, is known as the 
enamel-organ. 

The dentine of the tooth is formed by calcification of the surface of 
the papilla. At this surface there is a well-marked layer of odonto- 
blasts (fig. 157), and these produce a layer of dentinal matrix which 
forms a sort of cap to the papilla, and which soon becomes calcified by 
the deposition of globules of calcareous matter. Processes of the 
odontoblasts remain in the dentine as it is forming, and thus the 
dentinal tubules are produced. Subsequently other layers of dentine 
are formed within the first by a repetition of the same process, and in 
this way the papilla gradually becomes calcified. A part, however, 
remains unaltered in the centre of the tooth, and w^ith its covering of 
odontoblasts forms the pulp. 

The ten milk-teeth are formed in each jaw in this manner. 
These, however, become lost within a few years after birth, and are 
replaced by permanent teeth in much the same way that a new succes- 
sion of hairs occurs. A small outgrowth takes place at an early period 
from the enamel-germ of each of the milk-teeth (fig. 155, D,/p), and 
this eventually becomes the germ of the corresponding permanent 
tooth. It gradually enlarges, acquires a papilla, forms an enamel- 
organ, in short, passes through the same phases of development as its 
parent germ, and when the milk-tooth drops out of the jaw in conse- 
quence of the absorption of its roots (by osteoclasts) the permanent 
tooth grows up into its place. 

But there are six permanent teeth in each jaw which do not suc- 
ceed milk-teeth ; these are the permanent molars. They are developed 
from an extension backwards of the original epithelial thickening 
(common enamel-germ) and the downgrowth from this into the corium 
of three successive special enamel -germs at comparatively long intervals 
of time. Within these the tissues of the permanent molars become 
formed in a manner exactly similar to tliat in which the milk-teeth are 
developed. 



THE TONGUE. 

The tongue is mainly composed of striated muscular fibres, running, 
some longitudinally, and others transversely. It is coveted by a mucous 
membrane, the epithelium of which, like that of the rest of the mouth, is 
thick and stratified, and conceals microscopic papillae (fig. 158) like 
those of the skin. Besides these, the upper surface of the organ is 
covered with larger papillae, which give it a rough appearance. These, 
which axe termed the lingual pajnllce, a,Te of three kinds: (1) About 
twelve or thirteen comparatively large circular projections, each of which 
is surrounded by a narrow groove (fossa), external to which the mucous 
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membrane is raised above the general, level (vallum) (fig. 159). These 
papillse form a V-shaped line towards the back of the tongue ; they 
receive filaments of the glosso-pharyngeal nerve, and have taste-buds in 
the epithelium which covers their sides, and in that of the side of the 
vallum. They are known as the circumvallate papillcB, (2) All the rest 
of the papillary surface of the tongue is covered by conical papilla j so 
named from the conical pointed cap of epithelium which is borne by 
each ; sometimes this cap is fringed with fine epithelial filaments, when 
they are termed filiform (fig. 161). (8) Scattered here and there 
amongst the conical papillae are other larger papillae, the fungiform 
(fig. 160). These are very vascular, and lie partly embedded in little 
depressions of the mucous membrane. 

Small tubular glands may be seen between the superficial muscular 
fibres sending their ducts to the surface. Most of them secrete mucus, 
but those which open into the trenches of the circumvallate papillae, 
and a few others elsewhere, yield a serous secretion. 

The mucous membrane at the back of the tongue contains a large 
amount of lymphoid tissue. 

The taste-buds. — The minute gustatory organs which are known as 
taste-buds may be seen in sections which pass through the papillae 
vallatae or the papillae fungiformes ; they are also present here and 
there in the epithelium of the general mucous membrane of the tongue, 
especially at the back and sides, and occur also upon the under surface 
of the soft palate, and on the epiglottis. But they are most easily 
studied in the papillae foHatae of the rabbit, two small oval areas lying 




Fig. 162. — ^Tongue of rabbit, showing the situation of the 

papill-« foliat.e, /). 



on either side of the back of the tongue and marked transversely with 
a number of small ridges or laminae with intervening furrows (see 
figs. 162 and 163). Sections across the ridges show numerous 
taste-buds embedded in the thick epithelium which clothes their sides. 
The taste-buds are ovoid clusters of epithelium-cells which lie in 
cavities in the stratified epithehum (fig. 164). The base of the taste- 
bud rests upon the corium of the mucous membrane, and receives a 
branch of the glosso-pharyngeal nerve ; the apex is narrow and com- 
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LESSON XXVII. 

THE SALIVARY GLANDS. 

1. Study carefully sections of the submaxillary gland of a dog. The 
gland should have been hardened in alcohol and stained with logwood. 
Notice the acini filled with clear cells, the nuclei of which usually lie near the 
basement-membrane. Notice here and there, outside the clear cells, demi- 
lunes or crescents of small darkly stained granular-looking cells. Observe also 
the sections of the ducts with their striated columnar epithelium. Try and 
find a place where one of the ducts is passing into the alveoli. Sketch under 
a high power. 

2. Study sections of the parotid gland prepared in a similar way. 

3. Examine small pieces of both submaxillary and parotid gland fresh in 
saline solution. In the submaxillary gland notice that the alveolar cells are 
swollen out with clear mucigen, but that those of the parotid are filled with 
granules (zymogen).* Make a sketch from each preparation under a high 
power. 

4. Prepare a transverse section of the cesophagus. Notice the thick 
muscular coat partly containing cross-striated fibres and the mucous mem- 
brane with its papillae and stratified epithelium. Look for mucous glands in 
the areolar coat. Sketch under a low power. 



The salivary glands may be looked upon as typical of secreting 
glands in general. They are composed of a number of lobules bound 
together loosely by connective tissue. Each small lobule is formed of 
a group of saccular or somewhat tubular alveoli or aciiii (fig. 166) from 
which a duct passes, and this, after uniting with other ducts to form 
larger and larger tubes, eventually leaves the gland to open upon the 
surface of the mucous membrane of the mouth. 

The alveoli are enclosed by a basement-membrane, which is 
reticular (fig. 167). This basement-membrane is continued along the 
ducts. Within it is the epithelium, which in the alveoli is composed of 
polyhedral cells (fig. 168, a), but in the ducts is regularly columnar, 
except in that part of the duct which immediately opens into the 

' To study the changes which the alveolar cells undergo during secretion, pilo- 
caipine is injected subcutaneously into an animal in sufficient amount to produce 
copious salivation ; after which the animal is killed and its salivary glands are 
examined as in preparation 3. The granules are not seen in preparations that 
have been in alcohol, but osmic acid preserves them ; they are best seen, however, 
in the fresh tissue. 



THE GUSTATORY ORGANS 



135 



bipolar cells composed of the cell-body or nucleated enlargement, and 
of two processes, one distal, the other proximal. The distal process is 
nearly straight, and passes towards the apex of the taste-bud, where it 
terminates in a small, highly refracting cihum-like appendage, which 
projects into the pore above mentioned. The proximal process is more 
delicate than the other, and is often branched and varicose ; it is 






Fig. 165 — Various cells from taste-bud of rabbit. (600 diameters.) 

a, four gastatory cells from central part ; b, two sustentacular cells, and one gustatory cell, in 

connection ; e, three sustentacular cells. 



believed to be directly connected with an entering nerve-fibre. 2. The 
sustentacular cells (fig. 166, c). These are elongated cells, mostly 
flattened, and pointed at their ends ; they lie between the gustatory 
cells, which they thus appear to support, and in addition they form a sort 
of envelope or covering to the taste -bud. Between the cells of the taste- 
bud lymph-corpuscles are often seen, having probably wandered here 
from the subjacent mucous membrane. 
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LESSON XXVII. 

THE SALIVARY GLANDS. 

1. Study carefully sections of the submaxillary gland of a dog. The 
gland should have been hardened in alcohol and stained with logwood. 
Notice the acini filled with clear cells, the nuclei of which usually lie near the 
basement-membrane. Notice here and there, outside the clear cells, demi- 
lunes or crescents of small darkly stained granular -looking cells. Observe also 
the sections of the ducts with their striated columnar epithelium. Try and 
find a place where one of the ducts is passing into the alveoli. Sketch under 
a high power. 

2. Study sections of the parotid gland prepared in a similar way. 

3. Examine small pieces of both submaxillary and parotid gland fresh in 
saline solution. In the submaxillary gland notice that the alveolar cells are 
swollen out with clear mucigen, but that those of the parotid are filled with 
granules (zymogen).^ Make a sketch from each preparation under a high 
power. 

4. Prepare a transverse section of the cesophagus. Notice the thick 
muscular coat partly containing cross-striated fibres and the mucous mem- 
brane with its papillae and stratified epithelium. Look for mucous glands in 
the areolar coat. Sketch under a low power. 



The salivary glands may be looked upon as typical of secreting 
glands in general. They are composed of a number of lobules bound 
together loosely by connective tissue. Each small lobule is formed of 
a group of saccular or somewhat tubular alveoli or aciiii (fig. 166) from 
which a duct passes, and this, after uniting with other ducts to form 
larger and larger tubes, eventually leaves the gland to open upon the 
surface of the mucous membrane of the mouth. 

The alveoli are enclosed by a basement -membrane, which is 
reticular (fig. 167). This basement -membrane is continued along the 
ducts. Within it is the epithelium, which in the alveoli is composed of 
polyhedral cells (fig. 168, a), but in the ducts is regularly columnar, 
except in that part of the duct which immediately opens into the 

' To study the changes which the alveolar cells undergo during secretion, pilo- 
carpine is injected subcutaneously into an animal in sufficient amount to produce 
copious salivation ; after which the animal is killed and its salivary glands are 
examined as in preparation 3. The granules are not seen in preparations that 
have been in alcohol, but osmic acid preserves them ; they are best seen, however, 
in the fresh tissue. 
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alveoli ; in this it is flattened {d'). The columnar epithelium of the 
ducts is peculiar, in that the cells show a distinction into two unequal 
zones, an outer, larger, striated zone, and an inner, smaller, granular 
one (fig. 168, d). 

The cells of the alveoli differ according to the substance they 
secrete. In alveoli which secrete mucus, such as all the alveoli of the 
dog's submaxillary, and some of the alveoli of the same gland in man 
(fig. 170), the cells are clear and swollen out with mucigen, which is 
discharged into the ducts when the gland is stimulated to activity. But 
in each alveolus there are some smaller cells which do not contain 
mucigen, and these generally form crescentic groups which lie next to 
the basement-membrane (fig. 169, c). These are the so-called crescents 
of Gianuzzi ; their constituent cells are also known as marginal cells. 
In alveoli, on the other hand, which do not secrete mucus, but watery or 
serous saliva, such as the parotid in all animals, and some of the alveoli 
of the human submaxillary, the cells are filled with granules when the 
gland is at rest, although the outer part of each cell may become clear 
after a long period of secretion (fig. 171). 

The largest ducts have a wall of connective tissue outside the base- 
ment-membrane, and also a few plain muscular cells. The blood-vessels 
of the salivary gland form a capillary network around each alveolus. 
The lymphatics commence in the form of lacunar vessels encircling the 
alveoli. The nerve-fibres, which are derived both from the cerebro- 
spinal nerves and from the sympathetic, have not been satisfactorily 
traced to their termination, but they probably become connected with 
the alveolar cells. 



THE PHARYNX AND (ESOPHAGUS. 

The pliaryiuc is convposedoia, fibrous membrane, which is encircled 
by striated muscles, the constrictors, and lined by mucous membrane. 
The mucous membrane is lined in the upper part of the pharynx and 
on the upper surface of the soft palate with ciliated epithelium, which 
is continuous with that of the nostrils, and through the Eustachian 
tube with that of the tympanum. Below the level of the soft palate 
the epithelium is stratified like that of the mouth and gullet, into 
which it passes. In certain parts the mucous membrane contains a 
large amount of lymphoid tissue, especially at the back, where it 
forms a projection which is sometimes termed the pharyngeal tonsil, 
and there are numerous mucous glands opening on its surface. 

The oesophagus or gullet, which passes from the pharynx to the 
stomach, consists, like the pharynx, of a fibrous covering, a muscular 
coat, a lining mucous membrane, and intervening connective tissue 
(areolar coat) (fig. 172). The muscular coat is much more regularly 
arranged than that of the pharynx, and is composed of striated muscle 
in about its upper third only, the rest being of the plain variety. There 
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are two laj'ers of tlie muscular cciat, an outer layer, in wliicli tbe fibres 
run longitudinally . and an inner, in vliichthey course circularly. Tlie 
mucous membrane is lined by a stratified epithelium, into which micro- 
scopic papillie from tbe coriuin project. Tlio rorium is fnrmed of areolar 
tissiK, and its limits are marked esteriiall'. I" ' . . ' luyur of longi- 





gland : . 

10 periptitTj ot Aa blTeolDs, 



186 THE ESSENTIALS OF HISTOLOGY 



LESSON XXVII. 

THE SALIVARY GLANDS. 

1. Study carefully sections of the submaxillaary gland of a dog. The 
gland should have been hardened in alcohol and stained with logwood. 
Notice the acini filled with clear cells, the nuclei of which usually lie near the 
basement-membrane. Notice here and there, outside the clear cells, demi- 
lunes or crescents of smaU darkly stained granular-looking cells. Observe also 
the sections of the ducts with their striated colunmar epithehum. Try and 
find a place where one of the ducts is passing into the alveolL Sketch under 
a high power. 

2. Study sections of the parotid gland prepared in a similar way. 

3. Examine small pieces of both submaxillary and parotid gland fresh in 
saline solution. In the submaxillary gland notice that the alveolar cells are 
swollen out with clear mucigen, but that those of the parotid are filled with 
granules (zymogen).^ Make a sketch from each preparation under a high 
power. 

4. Prepare a transverse section of the cesophagus. Notice the thick 
muscular coat partly containing cross-striated fibres and the mucous mem- 
brane with its papillae and stratified epithelium. Look for mucous glands in 
the areolar coat. Sketch under a low power. 



The salivary glands may be looked upon as typical of secreting 
glands in general. They are composed of a number of lobules bound 
together loosely by connective tissue. Each small lobule is formed of 
a group of saccular or somewhat tubular alveoli or aci7ii (fig. 166) from 
which a duct passes, and this, after uniting with other ducts to form 
larger and larger tubes, eventually leaves the gland to open upon the 
surface of the mucous membrane of the mouth. 

The alveoli are enclosed by a basement -membrane, which is 
reticular (fig. 167). This basement -membrane is continued along the 
ducts. Within it is the epithelium, which in the alveoli is composed of 
polyhedral cells (fig. 168, a), but in the ducts is regularly columnar, 
except in that part of the duct which immediately opens into the 

* To study the changes which the alveolar cells undergo during secretion, pilo- 
carpine is injected subcutaneously into an animal in sufficient amount to produce 
copious salivation ; after which the animal is killed and its salivary glands are 
examined as in preparation 3. The granules are not seen in preparations that 
have been in alcohol, but osmic acid preserves them ; they are best seen, however, 
in the fresh tissue. 
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LESSON XXVII. 

THE SALIVARY GLANDS. 

1. Study carefully sections of the submaxillary gland of a dog. The 
gland should have been hardened in alcohol and stained with logwood. 
Notice the acini filled with clear cells, the nuclei of which usually lie near the 
basement-membrane. Notice here and there, outside the clear cells, demi- 
lunes or crescents of small darkly stained granular -looking cells. Observe also 
the sections of the ducts with their striated columnar epithelium. Try and 
find a place where one of the ducts is passing into the alveoli. Sketch under 
a high power. 

2. Study sections of the parotid gland prepared in a similar way. 

3. Examine small pieces of both submaxillary and parotid gland fresh in 
saline solution. In the submaxillary gland notice that the alveolar cells are 
swollen out with clear mucigen, but that those of the parotid are filled with 
granules (zymogen).^ Make a sketch from each preparation under a high 
power. 

4. Prepare a transverse section of the oesophagus. Notice the thick 
muscular coat partly containing cross-striated fibres and the mucous mem- 
brane with its papillsB and stratified epithelium. Look for mucous glands in 
the areolar coat. Sketch under a low power. 



The salivary glands may be looked upon as typical of secreting 
glands in general. They are composed of a number of lobules bound 
together loosely by connective tissue. Each small lobule is formed of 
a group of saccular or somewhat tubular alveoli or acifii (fig. 166) from 
which a duct passes, and this, after uniting with other ducts to form 
larger and larger tubes, eventually leaves the gland to open upon the 
surface of the mucous membrane of the mouth. 

The alveoli are enclosed by a basement-membrane, which is 
reticular (fig. 167). This basement-membrane is continued along the 
ducts. Within it is the epithelium, which in the alveoh is composed of 
polyhedral cells (fig. 168, a), but in the ducts is regularly columnar, 
except in that part of the duct which immediately opens into the 

' To study the changes which the alveolar cells undergo during secretion, pilo- 
carpine is injected subcutaneously into an animal in sufficient amount to produce 
copious salivation ; after which the animal is killed and its salivary glands are 
examined as in preparation 3. The granules are not seen in preparations that 
have been in alcohol, but osmic acid preserves them ; they are best seen, however, 
in the fresh tissue. 
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The mticotis membrane is a soft, thick layer, generally somewhat 
orrugated in the empty condition of the organ. Its thickness is 
ainly due to the fact that it is made up of long tubular glands, which 
-^)pen upon the inner surface. Between the glands the mucous mem- 
Hbrane is formed of areolar with much lymphoid tissue. Externally it 
is bounded by the muscularis mucosce, which consists of an external 
longitudinal and an inner circular layer of plain muscular fibres. The 
glands are formed of a basement -membrane lined wiih epithelium. 
Each gland consists of three or four secreting tubules , which opeir 
towards the surface into a larger common tube, the duct of the gland. 
The duct is in all cases lined by columnar epithelium of the same 
character as that which covers the inner surface of the mucous mem- 
brane, but the epitheUum of the secreting tubules is somewhat different 
from this, and, moreover, differs somewhat in the glands of the cardiac 
and pyloric regions of the organ. 

In the cardiac glands (fig. 173) the secreting tubules are long, and 
the duct short. The epithelium of the tubules is composed of two kinds 
of cells. Those of the one kind, which form a continuous lining to the 
tubule, are somewhat polyhedral in shape, and in stained sections look 
clearer and smaller than the others, but in the fresh glands, and in 
osmic preparations, they appear filled with granules (fig. 174).' These 
cells are believed to secrete the pepsin of the gastric juice, and are termed 
the chief cells of the cardiac glands, or, from their relative position in 
the tubule immediately surrounding the lumen, the central cells. Scat- 
tered along the tubule, and lying between the chief cells and the base- 
ment membrane, are a number of other spheroidal or ovoidal cells, 
which become stained by logwood and other reagents more darkly than 
the central cells. These are the superadded or parietal cells (oxyntic ^ 
cells of Larigley). 

In the pyloric glands (lag, 175) the ducts are much longer than in 
the cardiac glands, and the secreting tubules possess cells of only one 
kind. These correspond to the chief cells of the cardiac glands. They 
are of a columnar or cubical shape, and in the fresh condition of a 
' granular appearance, and quite unlike the columnar epithelium-cells 
of the surface, which are long tapering cells, the outer part of which 
is filled with mucus. At the pylorus itself the pyloric glands become 
considerably lengthened, and are continued into the submucous tissue, 
the muscularis mucosae being here absent ; they thus present transi- 
tions to the glands of Brunner, which lie in the submucous tissue of 
the duodenum, and send their ducts through the mucous membrane 
to the inner surface. 

The blood-vessels of the stomach (lag, 176) are very numerous, and 

' The granules are most numerous at the inner part of the cell, a small outer 
zone being left clear. After prolonged activity this outer zone increases in size 
while the granules diminish in number as in the analogous cases of the pancreas 
and parotid glands. 

* So called because they produce the acid of the gastric secretion. 
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pass to the orj^n along its curvatures. I'lie arteries pass tlirongh th^ 
muscalax coat, givuig off branches to the capillarj networks of the 
TnuHcalaf tissue, and ramify in the areolar coat. From this, smalHUj 
arteries pieroe the inuseuJaria mueosie, and break up into capillariea^^ 
near the bases of the glands. Tlie capillary network extends betweei^t^ 
the glands to tlie surface, close to which it terminates lu a plexus ofF" 




relatively large venous capillaries which encircle the months of thftj 
glands. From this plexns straight venous radicles pass through t 
mucous membrane, pierce the muscularis nmcoas, and .join a plexus of j 
veins iu the anhmucons tissue. From these vehig blood is earned 
away from the stomach by efferent veins, which afcoiLipany the 
ing arteries. 

The lymphntics (fig. 177) arise in the mucous uienjinaiu 
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LESSON XXVIII. 

THE STRUCTURE OF THE STOMACH 

1. Sections of the cardiac region of the dog's stomach, cut perpendicularly 
to the surface of the mucous membrane. The tissue is to be stained with log- 
wood or borax-carmine, and the sections are to be mounted in Canada balsam. 

In these sections the general arrangement of the coats of the stomach is to 
be studied and sketches are to be made under a low power illustrating this 
arrangement, and others under a high power showing the structure of the 
glands of the mucous membrane. 

Measure the whole thickness of the mucous membrane, the thickness of 
the muscular coat, the size of the columnar epithelium-cells of the surface, 
and that of the ceUs in the deeper parts of the glands. 

2. Sections of the mucous membrane of the same region, cut parallel 
to the surface. 

These sections will show better than the others the arrangement of the 
cells in the glands. 

3. Vertical sections of the mucous membrane from the pyloric region 
of the dog's stomach. Make a sketch under a low power of one of the glands 
m its whole length, filling up some of the details with the high power. 

4. Study the arrangement of the blood-vessels of the stomach in vertical 
sections of the wall of an organ the vessels of which have been injected. 



The wall of the stomach consists of four coats, which, enumerated 
from without in, are as follows, viz.: serous, muscular, areolar or suh- 
mucoics, and mucous membrane. 

The serous coat is a layer which is derived from the peritoneum. 
It is deficient only along the lines of the lesser and greater curvatures. 

The muscular coat consists of three layers of plain muscular fibres. 
Of these the bundles of the outer layer run longitudinally, those of the 
middle layer circularly, and those of the inner layer obliquely. The 
longitudinal and circular bundles become thicker and stronger towards 
the pylorus, at which they pass into the corresponding layers of the 
small intestine ; at the pylorus itself the circular layer is greatly 
thickened to form the sphincter muscle. The oblique fibres are only 
present in the left or cardiac part of the stomach. 

The areolar or submucous coat is a layer of areolar tissue, which 
serves to unite the mucous membrane loosely to the muscular coat ; 
in it ramify the larger branches of the blood-vessels and lymphatics. 
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LESSONS XXIX. AND XXX. 

STRUCTURE OF T HE INTE S T IN E. 

LESSON XXIX. 

1. Sections of the duodenum or jejunum vertical to the surface. The 
tissue is to be stained with logwood or borax-carmine and the sections 
mounted in Canada balsam. The general arrangement and structure of the 
intestinal wall is to be studied in these sections. 

Make a general sketch imder the low power and carefully sketch part of 
a villus under the high power. 

2. From the same portion of the intestine, sections parallel to the 
surface, and therefore across the long axis of the villi and glands of the 
mucous membrane. In order to keep the sections of the villi together so that 
they are not lost in the mounting, it will be necessary to employ the creosote - 
shellac method of moimting the sections (see Appendix). 

In this preparation sketch the transverse section of a villus. 

3. Transverse vertical sections of the ileum passing through a Peyer s 
patch. Observe the nodules of lymphoid tissue which constitute the patch and 
which extend into the submucous tissue. Notice also the sinus-like lym- 
phatic or lacteal vessel which encircles the base of each nodule. Make a 
general sketch under a low power. 

4. To study the process of fat-absorption, kill a rat three or four hours 
after feeding it with fat meat. Put a very small piece of the mucous mem- 
brane of the intestine into osmic acid (0*5 per cent.) and another piece into 
chromic acid (0*2 per cent.) containing a few drops of osmic acid solution. 
After forty-eight hours teased preparations may be made from the osmic acid 
preparation, in the same manner as directed in Lesson VII. § 2 ; the rest 
may be then placed in alcohol. The piece in chromic and osmic acid may 
also after two or three days be placed in alcohol. When hardened and de- 
hydrated in this, the pieces of tissue are embedded in paraffin, and sections 
are made and mounted by the shellac -creoFOte process. 



LESSON XXX. 

1. Sections of small intestine the blood-vessels of which have been injected. 
Notice the arrangement of the vessels in the several layers. Sketch carefully 
the vascular network of a villus. 

2. From a piece of intestine which has been stained with chloride of gold 
tear otf broad strips of the longitudinal muscular coat, and mount them in 
Farrant's solution. It will generally be found that portions of the nerv^ous 
plexus of Auerbach remain adherent to the strips, and it can in this way 
easily be studied. 

From the remainder of the piece of intestine tear off with forceps the 
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fibres of the circular muscnW In.ver on the one aid^, ajid the ii 
brone on the nther aiile tui ar to leav» only tile subiiinpous lii 
imisculBrtB mucosffi. Thia (issue ia also tn be mounteil flat 
solution ; it cnnttiins the plexus of Meieener. 

Sketi^h a 8UI1UI iHirticiii of each j>lexus under n high power. 

3. Sections of tlie large iiiteatiiie, perpendii-iilur to the aiirface. Theae 
will show the geiiernl structure uiid arroingemetit of the (!unt)>. Sketch under 
u low power. 

4. Seetiona of the inueous inembrana nf tlie large intestine parallel 
to the surface, and tlierefore across the glands. Sketch some of the glands 
and the inlerglandular tiBBiie under a high power. 



THE SHALL J^'TESTl^^E. 



The waJl of the small intestme consiHts, like the stomach, of four 
coats. 

The uwiix riHil h complete except over part of the duodeuum. 




The m«3C«for coal is composed of two layers of muscular lissiie. an 
outer longitudinal and an inner circular. Between them lies a net- 
work of lymphatic vessels and also tlie close gangliated plexus of non- 
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meduIltLted nurve-fibrea kiiowu as tlio plexiis myentericus of Auerbach. 
The ganglia of tliis plexus may usually be seen in vertical sections of 
the inteBtinal vail, but the plexus. like the one in the sabmucous coat 
immediately to be described, can only be properly displayed in prepara- 
tions made with chloride of gold (fig. 178). 

The stihmucoas coal is like that of the Btomach ; in it thd blood- 
vessels and lyiophatic: ramify before entering or after leaving the 
mucous membrane, and it contains a gangliated plexus of nerve-fibres — 




the plexus of Meissner — which is finer than that of Anerbach and has 
fewer ganglion -cells <tig. 179). Its branches are chiefly supplied to the 
muscular fibres of the mucous membrane. 

The mucous membrane is bounded nest to the submucous coat by 
a double layer of plain muscular fibres I m,uscularis m,'ucosa). Bundles 
from this pass inwards through the membrane towards its inner sur- 
face and penetrate also into the villi. The mucous membrane proper 
is pervaded with simple tubular glands— the crypts of Lieberkuhn — 
which are lined throughout by a columnar epithelium like that which 
covers the surface and the villi. The mucous membrane between theae 
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gtande is msunly composed of lymphoid tissue, which is aggregated at 
intervals into more solid nodules (fig. 181)con8tituting when they occur 
singly the so-called solitary glands of the intestine, and when aggregated 
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ffUDdular tissue ; d, Jympb^eEl 




together form the agminated gUind; 
occai chiefly in the ileum. 

The viUi with which the whole of the 



patches of Peyer. The latter 
sur&ice of the small 
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intestine is cloaely beset are clava,te or liiiger- shaped projectiona of the 
luucaiiB membrane, and are composed, like tliat, of lymphoid tiaaue and 
covered with columnar epithelium (fig, 18:i). The characters of thia 
have heeu already described (Lesson VII.). Between and at the base 
of the epithelium -cells many lymph, corpuscles occur. The epithehum 
rests upon a basement- membrane formed of fJatteoed cells. In tlte 
middle of the villus is a lacteal vessel ic. It which is somewhat 
enlarged near its commencement. Surromidinp this ve.ssel are small 




bundles of plain muscular tissue prolonged from the muscularia mucoste. 
The network of blood -capillaries (fig. 183) lies for the most part near 
the surface within the basement -membrane ; it is supplied with blood 
by a small artery which joins the capillary network at the base of the 
▼iUns : the corresponding vein generally arises nearer the extremity. 
The lymphatics (lacteals) of the mucous meml>rane (iig. 184), after 
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receiving the central lacteals of the vilh, pour their conleuttt into n 
plexus of large valved lymphatics which lie iii the submucous tieeut^ 
and form, sinuses around the bases of the lymphoid nodules. From 
the submucous tissue efferent vessels pass through the musculai' coat, 
ruoeiving the lymph from an intramuscular plexus of lymphatics, and 
are conveyed away between the layers of the mesentery. 




^^ftnti 



gUndi! i 

or proJ«ot1ii4r pare of the nDdali 
pjlngthK Ijmiiholcl tlwue btti 
rlui Hiiri mncnas imrfao?. mi 
SAdnles, *Licli igala eate into ( 



• Ueam : n, rtHi. with their Ucteals 1 
K^ulikr la^flT of the mucann ineititiranf 
nl port ; /. tbe retlculAted iacteal ri 
DomileB. joinod aboTQ by the laot^a} 



ibsoiption of fat.— The lymph-eorpuacles of the vilh are the chief 
its in effecting the passage of fat-particles into the lacteals. In 
order to studj' this process of transference, it Is convenient to stain 
the fat-particles with osniic acid, which colours tliem bla«k. It can 
then be observed that in animals which have been fed witli fat these 
particles are present (1| in the columnar epithelium -ceils ; (2| in the 
lymph-cells ; and (3) in the central lacteal of the villus, The lymph- 
cells are present not only in tlie reticular tissue of the villus, but also 
in considerable number between the epithelium -cell a ; and they can 
also be seen ui thin sections from osmic preparations within the com- 
mencing lacteal ; but in the last situation they are in every stage of 
disintegration. 

Since the Ijinph-cells are amoeboid, it is probable from these &cte 
that the mechanism of fat-absorption consists of the following pro- 
oesBes— viz. Il) absorption of fat into the columnar epithelium -cells of 
the surface ; f2] inception of fat by tlie lymph -corpuscles in the epi- 
thelium, partly from the epithelium -cells, and partly, perhaps, directly 
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from the intestinal contents; iS) migration of the lymph -corpuscles 
eiirrying the incept«d fat-particles by their amoeboid movements through 
the tissue of the villus and into th^ central la«teal; (4) disint^ration 
and solution of the immigrated lymph -corpnscles. and setting free both 
of their fatty contents and also of the proteid loatters of which they 
are themselves composed. 



I 




rp. epitheliam ; itr, itrlited border ; c, 1 jmph- 



Thia migration of the lymph -corpuscles into the lacteals of the 
villi is not a special feature of fat -absorption alone, hut occurs even 
when absorption of other matters ia proceeding ; so that the transfer- 
ence of fat-partlclea is merely a part of a more general phenomenon 
accompanying absorption. 

THE LARGE INTESTINE. 
The large iatoBtine lias the usual four coatH, except near its ter- 
loination, where the serous coat is absent. The muscular coat is pecu- 
liar in the fact that along the ciecum and colon the longitudinal 
muscular fibres are [fathered up into threq thickened bands which pro- 
duce puckerings in the wall of the gut. 



STRUCTURE OF THE INTESTINE 



s tnembrane of the large intestine ia beset witli simple 
tnbnlaj' glaods somewbiLt resembUug tlie crypts of Lieberkuhn of tlie 
small intestine, diid lined by cotnmnar epithelium similar to that 
of the inner surface of the gut, but containing many more mucus- 
secreting or goblet cells (fig. 186). The extremity of each gland is 
usually slightly dilated. The interglandular tissue is like that of the 




^ 
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stomach, as is also the arrangement of the blood-vessels and lymphatics 
in it. The nerves of the large intestine also reiem'ilf those of the 
small intestine and stomach in their arrangement. 

At tlie lower end of the rectum the circular muscular fibres of the 
gut become thickened a little above the anus so as to form the internal 
sphincter muscle. In this region also there are a. number of compound 
racemose mucous glands opening on to the surface of the mucous 
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LESSON XXXI. 

STRUCTURE OF THE LIVER AND PANCREAS, 

1. Make sections of liver and study them carefully with a low and high 
power. Sketch the general arrangement of the cells in a lobule under the 
low power and under the high power. Make very careful drawings of some 
of the hepatic cells and also of a portaJ canaL 

2. Study, first of all with the low and afterwards with a high power, a 
section of the liver in which both the blood-vessels and the bile-ducts have been 
injected. Make a general sketch of a lobule under the low power and draw a 
small part of the network of bile-canaUculi under the high power. 

3. Tease a piece of fi'esh liver in salt solution for the study of the appear- 
ance of the hepatic cells in the recent living condition. 

4. Prepare sections of the pancreas fi'om a gland which has been hardened 
in alcohol. The sections are stained with borax-carmine and mounted in 
the usual way in Canada balsam. 

Make a sketch under the low power. 

5. Tease a small piece of fresh pancreas in salt solution. Notice the 
granules in the alveolar cells, chiefly accumulated m the half of the cell which 
is nearest the lumen of the alveolus, leaving the outer zone of the cell clear. 

Sketch a small portion of an alveolus under a high power. 




THE LIVER. 

The liver is a solid glandular mass, made up of the hepatic 
lobules. These are polyhedral masses (about 1 mm. in diameter) of 
cells, separated from one another by connective tissue. Li some 
animals, as in the pig, this separation is complete, and each lobule is 
isolated, but in man it is incomplete. There is also a layer of con- 
nective tissue underneath the serous covering of the liver, and forming 
the so-called capsule of the organ. 

The blood-vessels of the liver (portal vein and hepatic artery) enter 
it on its under surface, where also the bile-duct passes away from the 
gland. The branches of these three vessels accompany one another 
in their course through the organ, and are enclosed by loose connec- 
tive tissue (capsule of Glisson), in which are lymphatic vessels, the 
whole being termed a portal canal (fig. 187). The «mallest branches 
of the vessels penetrate to the intervals between the hepatic lobules, 
and are known as the interlobular branches. The blood leaves the 
liver at the back of the organ by the hepatic veins : the branches of 
these run through the gland unaccompanied by other vessels (except 
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15,1 



iphaticB) aiid can also be traced to the lobules, from each of whicli 
tiiey receive a miuute branch (intralobular vein) wliich pasaea from tlm 
centre of the lobule, and opens directly into the (sublobularl brancli 
of the hepatic vein. 




Each lobule is a mass of hepatic cells pierced eve^J^vhe^e with w 
network of blood- capillaries (fig, 188), which arise at the periphery ot 
the lobule, there receiving blood from the interlobular branches of the 
portal vein ijA. and converge to the centre of the lobule, where they 
oitite to form the intralobular hraiicli of the hepatic vein. The inter- 
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I lolmlftr brajiclieB of the hepatic arteries join this capiJIwy network 

i abort distance from tlio peripliery of tbe lobule. ^^_ 

The hepalk ce"- '''- '"'"' —'■=-■'- rwliere lie between and siit^^^^ 

[ round the capillar I I ffbat granular -looking cell^^^'^' 
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1 eauli containing a spherical nucleus. After a meal, the cells in the 
* outer part of the lobule may become filled with fat, and masses of 
glycogen can also frequently be seen within the cells. 

The bile-diicts commence between the hepatic cells in the form of 

fine canalieuli. which lie between the adjacent sides of two ceils, and 

form a close network, the meshes of which correspond in size to the 

"3 (fig. 189). At the periphery of the lobule these fine canalicuH 

J pass into the interlobular bile-ducts (fig. 190), the columnar epithe- 

I linm-cells of which become, by a gradual transition, changed into 

% cubical and polyhedral cells, which join those of the hepatic lobules. 

The bile-ducts are lined by clear columnar epithelium (fig. 187, d). 
I Outside this is a basement -membrane, and in the larger ducts some 
fibrous and plaui muscular tissue. Many of the larger ducts are besel 
with small cscal diverticula. 

The gall-bladder is in its general structure similar to the larger bile- 
ducts. It ia lined by columnar epithelium, and its wall is foi'med of 
^fibrouB and muscular tissue. 

The lymphatics of the Itver are said to commence as perivascular 
f lymphatic spaces enclosing the capillaries of the lobules. Efferent 
T lymphatics pass away from the organ in the connective tissue which 
I invests the portal and hepatic veins. 
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THE FANCBEAS. 

The pancreas is a tnbulo-racemoae gland, resembling the salivary 
glands, ao far as ita general structure is concerned, but differing from 
them in the feet that the alveoli, in place of being saccular, are longer 
andmore tubular in character (fig. 191). Moreover, theoounective tissue 
of the gtand is somewhat looser, and there occur in it at intervals 
small groups of epithelium -like cells, which are supplied with a close 
network of convoluted capillary vessels ; their function is unknown, 
but their presence is very characteristic of the pancreas. 

The cells which line the alveoli are columnar or polyhedral in 
shape. When examined in the fresh condition, or in osmic prepara- 
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tioiis, llieir protoplasm is filled iii the inner two-thirds with amall 
granules, but the outer third is left clear (fig. 192, A). After a. period of 




acti\'ity the clear part of the cell becomes larger, and the grannlar 
part smaller (B). In stained sections the outer part is coloured more 
deeply than the inner. 

In the centre of each a«inua there may generally be seen some 
spindle-shaped cells, the nature of which (whether epithelial or eon- 
ueetive tissue) has not been determined {centro-acinar cells of Lau- 
gerhansj. 
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LESSON XXXII. 

STRUCTURE OF THE SPLEEN, SUPRARENAL CAPSULE, AND 

THYROID BODY. 

1. Sections of the spleen stained with logwood. Notice the trabecule extend- 
ing into the substance of the organ from the capsule. Notice also that the 
glandular substance is of two kinds, (I) lymphoid tissue accumulated round 
the small arteries and here and there massed to form lymphoid nodules — the 
Malpighian corpuscles of the spleen — and, (2) a tissue consisting of a 
reticulum of branched and flattened cells containing blood in its interstices 
and pervaded by capillaries and venous radicles. 

Sketch part of a section under a low power and a small portion of the 
reticulum under a high power. 

2. Sections across a suprarenal capsule. Examine first with a low 
power, noticing the general arrangement and extent of the cortical and 
medullary parts of the organ, making a general sketch which shall include 
both. Afterwards sketch carefully under the high power a group of cells 
from each part of the organ. 

3. Sections of the thyroid body stained with logwood. Notice the vesicles 
lined with cubical epithelium and filled with a ' colloid ' substance which be- 
comes stained by the logwood. Notice also in some parts of the sections a 
peculiar highly vascular retiform tissue. Sketch a part of this tissue and also 
one or two vesicles. Measure several vesicles. 



THE SPLEEN. 

The spleen is the largest of the so-called ductless glands. It 
appears to be connected in some way with the elaboration of the blood, 
white blood-corpuscles being certainly formed and the coloured blood- 
corpuscles being probably submitted to destruction within it. 

Like the lymphatic glands, the spleen is invested with a fibrous and 
muscular capsule (fig. 198, A), and this again has a covering derived 
from the serous membrane. The capsule sends fibrous bands or tra- 
beculse (b) into the organ, and these join with a network of similar 
trabeculae which pass into the gland at the liilus along with the blood- 
vessels. In the interstices of the fibrous framework thus constituted 
lies a soft pulpy substance containing a lar^e amount of blood, and 
therefore of a deep red colour, dotted within which are here and there 
to be seen small whitish specks, the Malpighian corpvscles of the sj)leen 
{c, c). These are composed of lymphoid tissue which is trathered up 
into masses which surround the smaller arteries, whilst the red pulp 
which everywhere surrounds them and which forms the bulk of the 
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organ is composed of a d'jse network or fspougework of flattened ana' 
branched cells like connective -tissue corpuscles. Coursing through thai 
pulp aiid eooimunicating with its interstices are capillary blood-v 




«t tha ml blood-conii 



which are connected with the tenninatious of tlie arteries ; whilst in 
other parts venous cljainiels arise from the pulp, and bi-ing the blood 
which has passed into its interstices irom the arterial capillaries 
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owards the larger veins of the organ, which run in the trabeculae, and 
fcre by them conducted to the hilus. The arteries, which are also at 
irst conducted from the hilus along the trabeculae into the interior oi 
"•ihe organ, presently leave the trabeculae, and their external coat 
becomes converted into a thick sheath of lymphoid tissue which invests 
them in the remainder of their course, and in places becomes swollen 
into the Malpighian corpuscles already mentioned. These small 
arteries distribute a few capillaries to the Malpighian corpuscles, and 
then break up into pencils of small vessels which open into the pulp in 
the manner already mentioned. 

The cellular elements of the spleen -pulp are of three kinds, viz. 
large, amoeboid, connective-tissue cells, also called splenic cells j lymph- 
corpuscles, and the branched, flattened cells which form the sponge- 
work. The first-named are frequently found to contain coloured 
blood-corpuscles in their interior in various stages of transformation 
into pigment. 

The lymphatics of the spleen run partly in the trabeculae and cap- 
sale, and partly in the lymphoid tissue ensheathing the arteries. They 
join to form larger vessels which emerge together at the hilus. 

THE SUPRARENAL CAPSULES. \^^^^ ^' ' j^; -v.x^-v> 

The suprarenal capsules belong to the class of bodies known as duct- 
less glands, but they are entirely different in structure from the spleen 
and lymphatic glands. A section through the fresh organ (fig. 195; 




Fig. 195. — A vertical section of the suprarenal body of a fcetus, twicf 

THE natural size, SHOWING THE DISTIXC'TIOX BETWEEN THE MEDULLAKV 
AND CORTICAL SUBSTANCE. 

V, issuing rein ; r, summit of kidney. 

shows a cortical zone which is striated vertically to the surface, and of a 
yellowish colour, and a medulla which is soft and highly vascular, and 
of a brownish-red colour. The whole organ is invested by a fibrous 
capsule which sends fibrous septa inwards to the cortical substance 
(fig. 196), subdividing this for the most part into columnar groups of cells 
/zona fasciculata, c). Immediately underneath the capsule, however, 

M 
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No blood-vessels penetrate between these cells, both the blood-vesB 
and iympliatics of the cortex running in the fibrous eepta between t 
columns ; the lymphatics have been stated to communicate with i 
Bpaeea which run between the cells of the colnmna. 

The celJs of the medulla (fig. 198 1 are more irregular in shape, a 
are often branched. Their protoplasm is either clear, or it may i 
animals contain a brownish pigment, but tn man the dark red coloord 
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the medulla ia largely due to the blood contained in the large venous 
£«pacea by whieh it ia pervaded, and wliich receive the blood after it has 
traversed the capillaries of the cortex. Investing the larger veins are 
bundles of plain muscular fibres ; and numerous nerves, after traversing 
tlie cortical substance, are distributed throughout the medulla, where 
l^hey form a close plexus provided with ganghon -cells. 



TBi. THYHOID BODl 

The thyroid body consists of a fi'amework of connective tissue en- 
closing numerous spherical or oval vesicle') Ifig 199| nhich are lined 
with cuhioal epithehum The caMties of the lesicles aie hlled with a 
peculiar viscid liquid which is coagulated b> alcohol and which then 
becomes stained by htematoxyhn A similar matenal has been found 




Two complete vulcln and porl 
coUoid, which ■)» ixnuplH 

epltbellDDi'ddb, BnwUer bMs \\ke lympli 

in the lymphatics of the gland, and may sometimes be detected also in 
the interstices of the connective tissue. 

The blood-vessels of the thyroid are exceedingly numerous, and the 
capillaries form close plexuses round the vesicles. Some of tlie blood- 
vessels are distributed to a peculiar highly vascular retiform tissue 
which occurs in patches here and there in the organ. 

Disease of the thyroid or its extirpation is accompanied by remark- 
able changes in the chemical composition of the blood and many of tlie 
tiasues, resulting chiefly in the accumulation within them of a larpe 
amount of Tnucin ; a condition of general luyxoideuia, and eventually of 
cretinism, being produced. _ 
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LESSON XXXIII. 

STRUCTURE OF THE KIDNEY, 

1. Sections paBsing through the whole kidney of a small mammal, such as a 
mouse or rat. These sections will show the general arrangement of the organ 
and the disposition of the tubules and of the Malpighian corpuscles. 

A general sketch should be made of one of these sections under a low 
power. 

2. Thin sections of the kidney of a larger mammal, such as the dog, may 
next be studied. In some the direction of the section should be parallel 
with the tubules of the medulla, and in others across the direction of those 
tubules. The characters of the epitheUum of the several parts of the uriniferous 
tubules are to be made out in these sections. 

3. Separate portions of the uriniferous tubules may be studied in teased 
preparations from a kidney which has been subjected to some process 
which renders it possible to unravel the uriniferous tubules for a certain 
distEuce.^ 

4. Sections of a kidney in which the blood-vessels have been injected. 
Examine these with a low power of the microscope. Try and follow the 
course of the arteries — those to the cortex sending their branches to the 
glotneruli, those to the medulla rapidly dividing into pencils of fine vessels 
which run between the straight uriniferous tubules of that part. Notice also 
the efferent vessels from the glomeruli breaking up into the capillaries which 
are distributed to the tubules of the cortical substance. 

Make sketches showing these points. 



The kidney is a compound tubular gland. To the naked eye it ap- 
pears formed of two portions — a cortical and a medullary — the latter 
being subdivided into a number of pyramidal portions (pyramids of 
!Malpighi), the base of each being surrounded by cortical substance, while 
the apex projects in the form of a ^^o/)?//^ into the dilated commence- 
ment of the ureter (pelvis of the kidney).^ Both (ortex and medulla 
are composed entirely of tubules — the uriniferous tubules — which have 
a straight direction in the medulla and a contorted arrangement in the 
cortex ; but groups of straight tubules also pass from the medulla 
through the thickness of the cortex {medullar]/ rays). 

The nriniferons tnbiiles begin in the cortical part of the organ in 
dilatations, each enclosing a tuft or glomerulus of convoluted capillary 

' For a method which may be employed for this purpose, see Course of Prac- 
tical Histology, p. 209. 

- In many animals the whole kidney is formed of only a single pyramid, but 
in man there are about twelve. 
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l]]ood-veaselB, the dilated oomiaencemeiit of the tubuls being known 
^kB tlie capsule (fig. 200, i }. TJie tubule leaves the capsule by a nar- 
a^Dw neck (^} ; it is at first convoluted {first convoluted tulmle, 3 1, but 
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lAj«n of cortex, free fn>i]i slomenilL For theexplaoation oE tlie numemls. seethe t«xt. 



Boon becomes nearly straight or shghtly spiral only [spiral tubule, 4), 
and then, rapidly narrowing, passes down into the medulla towards the 
dilated ooinmencement of the ureter as the descettding tubule of Henle 
(t). It does not at once, however, open into the pelvis of the kidney, 



166 THE ESSENTIALS OF HISTOLOGY 

but before retusliing the end of tlie papilla it tame round in the form of 
a loop {hop of Henle, s) and passes upwards again towards the cortex, 
parallel to its former course and somewhat larger than before (ascend- 
ing tubule of Henle, 7, s, 9|. Arrived at the cortex, it at first becomes 
irregularly zigzag {zigzag tubule. Hi), and then again convoluted aa at 
first (second convolute i tubule 1 1 ) eventually however narrowing into 
a vessel {junctional t liule U) which joms a straight or collecting tubule 
(13|. This now pasies straight through the medullary substance of 
the kidney (i4) to open at the ape\ of the papilla as one of the ducts 
of Bellini (ib). 

The tubules are throughout bounded by a baaement membrane. 




a, apaiile, enoloti 
b. Irregular tubi 
ot Henle s loop. 

wliich is lined by epitlielium, but the characters of the epitheh urn -cells 
vary in the different parts of a tubule. In the cavsule the epithelium 
is flattened and is reflected over the glomerulus (fig. 201, a\. In the 
first convoluted and spiral tnbules it is thick, and the cells show a 
marked fibrillar structure (figs. 202, 203). Moreover, they interlock 
laterally and are difficult of isolation ; in many animals tliey have been 
shown to be ciliated. In the narrow descending limb of the looped 
tubule (fig. 204, c), and in the loop itself, tlie cells are clear and flat- 
tened and leave a considerable lumen ; in the ascending limb they 
again acquire the striated structure and nearly fill the lumen. The 
fibrillations of the cells are still more marked in the zigzag tubules 
(fig. 201, b[, and a similar structure is present also in the second 
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conwhUed tubules into which these pas-^ On the other 1 and the 
junctiOTiai tubttle has a large lumen and is lined by clear flattened 
cells and the colietting tilbta have also a, veij distinct lumen and ace 
lined by a clear cubical or columnar epithelium (figs 201 d 204 a} 




The following gives a tabular view of the parts which compose t 
uriiiiferons tubule, and the nature of the epithelium in each part r 



Portl.iiK^flabule 


NMureofeplthelliun | Position o( tubule | 


Cap sole 




Fir at oonvolnted 


Cobieal, iibrillated, ciliated, Ihe ceUfl Labyrinth of t-ortei 


tube 


interlocking 


Spiral tuba 


Cubical, fibrillated (like the last) . Medullar; taf of cor- 


Small ardescend- 


Clear, flattened eellB . . . . | Boundary none and 


iog tube of 


1 partly papillary zone 


Henlo 


of medulla 


Loop of Henle . 


Like the last ■ Papillary zone of 




nieduIU 


Larger or ascend- 


Cubical, fibrUlated, somttlmee inibrt- Medulla, and medul- 


ing tube of 


oated ■ lary ray of oortei 


Heale 




Zigzag tube 


Cella strongly dbrillated ; varying in 
height ; lumen small 


Labyrinth of cortex 


Second convo- 


Similar to first convoluted tube, but 


Labyrinth of cortejc 


luted tube 


cells are longer, villi larger nuclei, 
and they have a more refractive 




Junctional tube . 


Clear flattened and cubical cella 


Labyrinth passing to 
medullary ray 


Straight or col- 




Medullary ray and 


leotinK tube 




medulla 


Dact of Bellini , 




Opens at apex of 
papilla 
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lod-veneli. — Tl^e artery of the kidney divides into branches 
tering the organ, and tliese branches pass towards the cortex, 
ig incomplete archee between the cortex and the medulla (fig. 
I). The branches of the renal vein form similar but more corn- 
arches {g}. Fi'om the arterial arches vessels pc^s tlirough the 




Fio. 20«.— Vascl-u 



■Tsh ; M, itnight Teln« of medulla ; i, Tena stellixU ; I. inCfrlobular ceiii. 

c<fft6x (interlobular arteries, b), and give off at intervals small arteri- 
oles {efferent vessels of the glomeruli), each of which enters the dilated 
commencement of a uriniferoua tubule, within which it forms a 
glomerolnB. From the glomerulus a somewhat smaller efferent vessel 
paaseB ont, and this at once aj^ain breaks up into capillaries, which 
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are distributed amongBt the tubules of the cortex ie) ; their blood is 
collected by veins which accompauy the arteries and join the venous 
arches between the cortex and tlie medulla, receiving in their course 
certain other veins which arise by radicles which have a somewhat 
stellate arrangement near the capsule werue 3teUuia,jj. 

The medulla derives its blood-supply from special offsets of the 
arterial arches, which almost immediately break up into pencils of 
tine straight arterioles running ia groups between the straight tubules 
of the medulla. These arterioles gradually break up into a capillary 
network with elongated meshes which pervades the medulla (fig. 206,/), 
and which terminates in a pIe:fUB of somewhat larger venous capillaries 
in the papillie. From these and from the other capillaries the veins 




Fio. a07.— Stmos 



collect the blood, and pass, accompanying the straight arterioles, into 
the venous arches between the cortex and medulla. The groups of 
small arteries and veins \vasa recta] in the part of the medulla nearest 
the cortex alternate with groups of the uriniferous tubules, and this 
arrangement confers a striated aspect upon this portion of the medulla 
tboutuiart/ zoti^, see fig. 2071. 

The efferent vessels of those glomeruli which are situated nearest 
to the medulla may also break np into pencils of fine vessels {false 
arteria recta] and join the capillary network of the medulla (fig. 198, d). 

Between the uriniferous tubules, and supporting the blood-vessels, 
is a certain amount of connective tissue (fig. 20S). within which are 
cleft-like spaces from which the lymphatics of the organ originate. 
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LESSON XXXIV. 

STRUCTURE OF THE URETER, BLADDER, AND MALE 

GENERATIVE ORGANS. 

1. Section across the ureter. 

2. Section of the urinary hladder vertical to the surface. 

In the sections of the ureter and of the urinary bladder, notice the 
transitional epithelium resting on a mucous membrane, which is composed 
chiefly of areolar tissue without glands, and the muscular coat outside this. 
In the ureter there is some fibrous tissue outside the muscular coat, and at 
the upper part of the bladder there is a layer of serous membrane covering 
the muscular tissue. Sketch a section of the ureter under a low jiower, and 
the epithelium of the bladder under the high power. 

8. Section across the penis. The blood-vessels of the organ should have been 
injected so as the better to exhibit the arrangement of the venous spaces which 
constitute the erectile tissue. Notice the large venous sinuses of the corpora 
cavernosa and the smaller spaces of the corpus spongiosum, in the middle of 
which is seen the tube, of the urethra. 

4. Section across the testis and epididymis. The sections are best made 
from a rat's testis which has been hardened in alcohol and pieces of which 
have been stained in bulk in dilute logwood. In these sections notice the 
strong capsule surrounding the gland, the substance of which consists of 
tubules which are variously cut, and the epithelium in which is in different 
conditions of development in the different tubules. Observe the strands of 
polyhedral interstitial cells lying in the loose tissue between the tubules and the 
lymphatic clefts in that tissue. Notice also in sections through the epidid^nnis 
tiie ciliated epithelium of that tube. 

Sketch carefully under a high power the contents of some of the semini- 
ferous tubules so as to illustrate the mode of formation of the spermatozoa. 

5. Examination of spermatozoa. The spermatozoa are to be obtained 
fresh from the testis or seminal vesicles of a recently killed animal and ex- 
amined in saline solution. Their movements may be studierl on the warm 
stage; to display their structure a very high power of the microscope is 
necessary. Measure and sketch three or four spermatozoa. 



The ureter is a muscular tube lined by mucous membrane. The 
muscular coat consists of three layers of plain muscular tissue, an 
outer and inner longitudinal and a middle circular. Outside the mus- 
cular coat is a layer of fibrous tissue in which the blood-vessels and 
nerves ramify before entering the muscular layer. 

The mucous viemhrane is composed of areolar tissue and is lined 
by transitional epithelium. 
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The nrinary bladder has a muscular wait lined by a strong mucons 
membrane and covered in part by a serous coat. 

The iiLuscular coat consists of three layers, but the innermost is 
incomplete. The principal fibres run longitudinally and circularly, 
and the circular fibres are collected into a layer of some thickneBS 
which immediately surrounds the commencement of the urethra, form- 
ing the sphincter vesicie. The mucons tnembrane is lined by a transi- 
tional stratified epithelium like that of lite ureter. The shape and 
structure of the cells have already been studied. 

The penis is mainly composed of cavernous tissue which is collected 
into two principal tracts — the corpora cavernosa, one on each side, and 
the corpus spongiosum in the middle line inferiorly. All these are 
bounded by a strong capsule of iibrous and muscular tissue, containing 
also many elastic fibres and sending iu strong septa or trabeculie,. 






s 




which form the boundaries of the cavernous spaces of the erectile tissue 
(fig. 2081. The arteries of the tissue run in these trabeculie, and their 
capillaries open into the cavernous spaces. On the other hand, tlie 
spaces are connected with eifei-ent veins. The arteries of the cavernous 
tissue may often in injected specimens be observed to form looped or 
twisteil projections into the cavernous spaces \Jwlicine arteHes of 
Mailer). 

Urethra. — The cross-section of the urethra appears in the middle 
of the corpus spongiosum in the fomi of a transverse sht. It is lined 
by columnar epithelium, except near its orifice, where the epithelium is 
stratified. The epithelium rests upon a vascular mucous membrane, 
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and this again is supported by a coating of submucous tissue, con- 
taining two layers of plain muscular fibres— an inner longitudinal and 
an outer circular. Outside this again is a close plexus of small veins 
which are connected with, and may be said to form part of, the corpus 
spongiosum. 

The mucous nwmbrane of the urethra is beset with small mucous 
glands, simple and compound [glands of Liltri). There are also a 
number of oblique recesses termed lacunae. Besides these small glands 
and glandular recesses, two compound racemose glands open into the 
bulbous portion of the urethra (Coicper's glands). Their acini are lined 
by clear columnar cells which secrete mucuB. 

The prostate, which surrounds the commencement of the urethra, 
is a muscular and glandular mass, the glands of which are composed 
of tubular alveoli, lined by columnar epithehum, with smaller cells 
lying between them and the basement -membrane. Their ducts open 
upon the floor of the urethra. 

The integument of the penis contains numerous special nerve end- 
organs of the nature of end-bulbs, and Pacinian bodies have also been 
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foond upon the nen-es. Lymphatic vessels are numerous in the in- 
tegument of the organ and also in the submucous tissue of the urethra. 
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Tlie teiticle is enclosed by a strong fibrous capsule, the tunica oi- 
biiginea (fig. 209, c). This is covered externally with a layer of serous 
epithelium reflected from the tunica vaginalis. From its inner surface 
there proceed fibrous protesses or trabecule, which imperfectly sub- 
divide the organ into lobules, and posteriorly the capsule is prolonged 
into the interior of the gland in the form of a mass of fibrous tissue, 
which is known aa tiie mediastivuvi (fig, 209, A). Attached to the pos- 
terior margin of the body of the gland is a mass [epididymis) which 
when investigated is found to consist of a single convoluted tube, receiv- 




ing at its upper end the efferent ducts of the testis and prolonged at its 
lower end into a tliick-walled muscular tube, the tas deferens, which 
conducts the secretion to the urethra. 

The glandular substance of the testicle is wholly made up of coni'o- 
liiled tubules, which when unravelled are of very considera.ble length. 
Each commences near the timica albuginea, and after many windings 
termniates, usually after joining one or two others, in a siraiqht tubule 
llig. '1\\\, which passes into the mediastinum, and there forms, by 
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nmtiDg with the other atraight tubulea a netw ork of mtercom- 
muiiicatmg vessels, which is known as the reti, teiin From the rete 
a certain number of efferent tubules arise and after a few comolutiona 
pass into the tube of the epididjmis 

Straotnre of the tubales —The semmtteroui lubules are formed of 
a basement -membrane, and coiilain teveral layers of epithehum cells. 
Of these layers, the one next the basement membrane is a uniform 
layer of clear cubical cells i^iHmj "pithehum] the nuclei of which for 
the most part, exhibit the irregular network which is charactenatio of 




the resting conduion. Here and there these epithelium cells appear 
enlarged and to project between the more internal lasers. 

Next to this layer of cubical epithehum there is teen a layer of 
larger cells [spermatogenic cells) tlie nuclei of which have the skein- 
like aspect which is typical of commenting division these cells may 
be two, three, or more deep (asm the tubule a fag 212| Nesttothem, 
and most internal, are to be seen in some tubules {b and c) a large 
number of small protoplasmic corputcles with simple circular nuclei 
\spermatoblasts). In other tubules these corpuscles are elongated, 
and the nucleus is at one end, and in others again these elongated 
cells are converted into evident spermatozoa, which lie in groups with 
their heads projecting between the deeper cells and connected with one 
of the enlarged cells of the lining epithelium, and tlieir tails emerging 
into the lumen of the tubule (fig. 212. b). As they become matured 
they gradually pass altogether towards the lumen, where they eventually 
become free (c|. During the time that this crop of spermatozoa has 
been forming, another set of spermatoblasts has been produced by the 



176 



THE KSSENTIALS OF mSTOLOGY 



ilivision of the spermatogenic cells, and on tlie diecharge of the sperr 
tozoa the procesB is repeated as before. 

The straight tubules which lead from tlie convoluted Beminiferot 
lubes into the rete testis I fig. 1ill\ are lined only hy a single ]nyt. 
of clear flattened or cubical epithelium. The tnbnles of the rete a 
have a simple epithelial lining, but the basement -membrane i 
absent, the epithelium being supported directly by the cotuiectiw 
tissue of the mediastinum. 

The efferent tubules which pass fi'om the rete to tlie epididymis, 
and the tube of the epiditlymin itself, are lined by columnar ciliated 
epithelium, the cilia being very long ; these tubes have a considerable 
amount of plain muscular tissue in their wall. 




The vas deferens (fig. 213) is a thick tube, the wall of which i 
formed of an outer thick layer of longitudinal bundles of plain muscula 
tissue : within this an equally thick layer of circular bundleB nf the m 
tissue, and within this again a thin layer of longitudinal muscle. Tin 
tube is lined by a mucous membrane, the inner surface of which i 
covered by columnar non-ciliated epithelium. 

The cormective tissue between the tubules of the testis i 
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loose texture, and contains numerous lymphatic clefts, which form an 
intercommunicating system of commencing lymphatic vessels. Lying 
in this intertubular tissue are strands of polyhedral epithelium-like 
cells (interstitial cells) of a yellowish colour ; they are much more 
abundant in some species of animals (cat, boar) than in others. They 
accompany the blood-vessels before these break up to form the capillary 
networks which cover the walls of the seminiferous tubules. 




Fio. 2i4. — Human spermatoaoiA. 
1, in profile ; 2, viewed on the fiat : b, head ; c, niiddle-pieue ; d, tail ; e, end-piece of the tail. 

The spermatozoa. — Each spermatozooii consists of three parts, a 
head, a middle part or body, and a long tapering and vibratile taiL 
In man (fig. 214) the head is of a flattened oval shape, somewhat more 
flattened and pointed anteriorly ; and the middle -piece is short and 
cylindrical, and appears to have a spiral fibre passing round it ; but in 
different animals the shape of the head and the extent of the middle - 
piece vary greatly. In the rat the head is long, and is recurved ante- 
riorly ; it is set obUquely on the middle-piece, which is also of con- 
siderable extent, and has a closely wound spiral filament encircling it 
in its whole length. The tail is the longest part of the spermatozoon, 
and during life is in continual vibratile motion, the action resembling 
that of the cilia of a ciliated epithelium -cell. 

The spermatozoa are developed from the small cells or spermato- 
blasts which form the innermost strata of the seminal epithelium, and 
are themselves produced by the division of the large cells of the second 
layer. The nucleus of the spermatoblast forms the head of the sperma- 
tozoon, while the protoplasm forms first the middle-piece and subse- 
quently the tail ; but a portion of the protoplasm of each spermato- 
blast containing a number of small darkly staming particles (seminal 
granules) appears always to become detached and disintegrated before 
the spermatozoon is fully mature. - 

N 
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LESSON XXXV. 



1. Sbctioms of the ovary of the rabbit. Study the sections with the low 
power, obBerving the small and large Graafian veeicleH, each eacloBing an 
ovum, scattered through the stroma. Measure some Graafian vesicles of 
different sizes ; make a general sketch of a section under the low jKiwer. 
Then sketch carefully two or more of the Graafian vesicles with their contents. 

2. SectionsacrosE the Fallopian tabe. Sketch a section under the low power. 

8. Section across the body of the uterus. Observe with the naked eye 
the thickness of the muscular and mucous coats respectively. -Notice the 
ciliateil columnar epithelium lining the organ and extending mto the glands 
of the mucous membrane. Draw a part of the section under the low power. 

4. Sections of the mammary gland fi-om an animal killed during lactation. 
Notice the fat-globules in the alveoli and also in the alveolar ceUs. I^w an 

alveolus tmder the high power. 



The ovary is a imall gobd oi^an, composed of a stroma of fibrous 
tissue, with many spmdie shaped cells, and also coutamu^, especially 
near its attachment to the broad ligament, a large number of plain 




Fig. 215.— Section of the ovabt o 
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muscular fibrea. It is covered by a layer of small col luiuar epitLelium 
«ella tgerminal epitkelmm, fig. 21(3, a), betwee i whitli are here ai d 
there to be seen a few larger spheroidal cells, with large round t ucle 
[jjrinutive ova, fig. 218, el. In the young subject the epithelium maj 
occasionally dip dowii into the subjacent etroma 

The stroma is beset with vesicles of different si/es tl c Ileal 
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being near the surface of the organ, the larger ones placed more deeply 
in the stroma, althougli. as they increase in size, they may again tend 
to approach the surface, 

These vesicles are the Graafian foilides. Each Graafian fiillicle 
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lios ft iimper wall of basement- membrane, strenj^hened by a layer 
derived from the stroma, and contains an ovum, surrounded by a 
number of epithelium -cells. In the smallesl follicles the ovum is 
small, and the epitheiium of the follicle is formed of a single layer of 
cells, which are flattened against the ovum. In somewhat larger 
follicles the epithelium -cells are in two layers, and these are columnar 
in shape, In still larger ones, each of these two layers ia formed of 
several strata of oella, and fluid has begun to collect between the 
layers at one part. Of the two layers, the one which lines the cavity 
of the follicle is termed the membrana (/raiiniosa, while the mass of 
cells which more immediately surrounds the ovum is' known as the 
discus proligeriis. 

In the largest follicles the fluid has much increased in amount, so 
that the follicle lias become gradually larger and more tense. Finally 
it resichea the surface of the ovary, and projects from that surface, 
where it eventually bursts, and the liquor folliculi, with its contained . 
ovum, is set free. This event oi'curs at about the time of mensttua- 
tdon.' 




H%h } magn fled 

The o\'a are large spheroidal cells ffig. 2171. When mature, as in 
the largest Graafian foUieles, each ovum is surrounded by a thick 
transparent striated membrane (soiia pelliiciila). Within tliis is the 
protoplasm of the cell ivitellus). filled with fatty and albuminous 
granules. Lying in the vitellus, generally eccentrically, is the large 
clear round nucleus {gemiinai ve3ick\, which contains an intranuclear 
, network, and usually one well-marked nucleolus ('/crminaZs/wil. Both 
the ova and the epithelium of the Graafian folUcles are developed 
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originally &om the germinal epithelium. In the embryo, this forms 
a thick layer, covering the fibrous and vascular stroma. After a time 
solid cords of epithelium-ceils, which in some animals are partly 
tabular [ovarian tubes of Pfliiger), grow down into the stroma, whilst 
this at the same time grows into the epitiielinm. The cords presently 
become broken up by the ingrowths of stroma into small isolated nests 
of epithelium -cells, each of which may represent a Graafian follicle. 
To form the ova, some of the germinal epithelium -cells become en- 
larged, and QBually there is one such enlarged cell in each of the 
isolated nests. The remaining cells form the epithelium of the follicle 



?ri^^^^!^ 
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ii-D. (Highly mitgniaed.) 



The stroma of the ovary contains, besides the spindle-shaped con- 
nect] ve-tiasae cells and plain muscular fibres already mentioned, a 
nmnber of epitbehum-like interstitial cells, like those found in tbe 
intertabular tissue of tbe testis. They are most abundant near the 
hilus. Corpora lutea may also be seen in the stroma. These aie 
large yellow nodules, which are developed out of the Graafian follicles 
after the ovnm has become extruded. They consist of columns of 
large yellowish cells, with intervening vascular fibrous tissue, which 
converge to a central strand of connective tissue occupying the axis of 
the nodule. The columns of yellow cells are not unlike those of the 
cortex of the suprarenal capsule. The cells are derived from the 
membrana granulosa of the follicle, wnicli becomes thickened and 
folded ; between the folds connective tissue and blood-vessels grow in 
towards the centre, and in this way the corpus lutei 
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developed. After persisting for a time it gradually shrinks and disap- 
pears, but it becomes larger and remains longer persistent in the event 
of pregnancy supervening. 

The Fallopian tubes are chiefly composed of plain muscular tissue 
disposed circularly. They are Ihied by a mucous membrane which is 
covered with cihated epithelium. Externally they are covered by a 
serous coat, within whicli is a thin layer of longitudinal muscular fibres 
overlying the circular fibres. 

The uterus is usually described as composed of two parts, the body 
and cervix. The wall of the uterus is formed of the following layers : 

1. A serotLS layer, derived from the peritoneum, which covers the 
greater part of the fundus. 

2. A viuscular layer, which is of considerable thickness and is 
composed of plain muscular fibres disposed in two imperfectly separated 
strata. Of these the outer is much the thinner, and its fibres are dis- 
posed partly longitudinally, partly circularly. The inner muscular 
layer, on the other hand, is very thick ; its fibres run in different direc- 
tions, and it is prolonged internally into the deeper part of the mucous 
membrane, the extremities of the uterine glands extending between 
and amongst its fibres. It is imperfectly separated from the thinner 
external layer by the ramifications of the larger blood-vessels, and 
probably represents a much-hypertrophied muscularis mucosas. 

3. k mucous m^emhrane, which is very thick and is composed of soft 
connective tissue containing a large number of spindle-shaped cells. It 
contains long, simple, tubular glands (fig. 219), which take a curved or 
convoluted course in passing through the membrane. They are lined 
by ciliated epithelium continuous with that which covers the inner 
surface of the mucous membrane. In the cervix the mucous membrane 
is marked by longitudinal and oblique ridges, and the glands are shorter 
than those of the body of the uterus. Near the os uteri the epithelium 
becomes stratified and overlies vascular papillae of the corium. The 
mucous membrane is exceedingly vascular, and it also contains a large 
number of lymphatic vessels. 

At each menstrual period the greater part of the mucous membrane 
of the body undergoes a process of disintegration accompanied by an 
escape of blood from the capillaries of the membrane. This is suc- 
ceeded by a rapid renewal of the membrane. Should gestation super- 
vene, the process of renewal results in the formation of a greatly 
thickened mucous membrane, with long convoluted glands, which is 
then known as the decidua. 

The mammary glands are compound racemose glands which open 
by numerous ducts upon the apex of the nipple. The ducts are dilated 
into small reservoirs just before reaching the nipple. If traced back- 
wards, they are found as in other compound racemose glands to com- 
mence in groups of saccular alveoli. The walls of the ducts and alveoli 
are formed of a basement -membrane lined by a simple layer of flattened 
epithehum (fig. 220, A), But during lactation, when the gland is in 
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activity, the mIIs of the alveoli become much enlarged and of a columnar 
shape, and fatty globules become fonned within them (Bj. These fiitty 
globMles appear to become set free by the breaking down of the imier part 
of the cell, the protoplasm of the cells becoming partially dissolved and 




forming the proteid substances of the milk. According to some aathors, 
lymph -corpuscles may also carry fat into the alveoli and there become 
disintegrated. At tlie commerieennent of lactation this disintegration 
ia imperfect, fio that numerous cells containing fat-particles appear in 
the secretion tcolostritm cor2>uscles ). 
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LESSON XXXVI. 

STRUCTURE OF THE SPINAL CORD, 

1. Sections of the spinal cord from the cervical, dorsal, and lumbar regions. 

[The spinal cord is hardened by being unmersed for about a month in 
bicliromate of ammonia solution (2 per cent.) ; the sections are made with a 
freezing microtome and are stained with aniline blue black. H 

Notice the relative extent of the grey as compared with tfie white matter 
in the different regions of the cord. In the white matter the stained dots 
are sections of the axis-cylinders of the longitudinally disposed medullated 
nerve-fibres ; the tissue between the nerve-fibres is neuroglia. In the grey 
matter the branched nerve-ceUs are conspicuous, lying in a reticular sub- 
stance which is formed of neuroglia together with an interlacement of nerve - 
fibres and ceU-processes. 

Sketch a section from each region under a low power. Sketch also a 
small portion of the white substance, two or three nerve -ceDs, and the central 
canal with its lining epithelium and surrounding neuroglia under the high 
power. 

Measure the diameter of some of the nerve-fibres in the anterior columns, 
in the lateral columns, and in the posterior columns. 



The spinal cord is composed of grey matter in the centre and of 
white matter externally. It is closely invested by a layer of connective 
tissue containing numerous blood-vessels (j>ia mater), and less closely 
by two other membranes. One of these is an areolar membrane, re- 
sembling a serous membrane in general structure, but non-vascular and 
more delicate in texture {arachnoid). The other, which lines the 
vertebral canal, is a strong fibrous membrane known as the dura mater. 
At the middle of the anterior and posterior surfaces the pia mater dips 
into the substance of the cord in the anterior and posterior median fis- 
sures, so as to divide it almost completely into two lateral halves. These 
are, however, united by an isthmus or bridge, whicli is composed 
anteriorly of transversely crossing white fibres {white commissure) , 
posteriorly of grey matter {grey commissure), in the middle of which is 
a minute canal lined by ciliated epithelium (central canal, fig. 221, e\. 

Each lateral half of the spinal cord contains a crescent of grey 
matter, which is joined to the corresponding crescent of the opposite 
Bide by the grey commissure. Of the two cornua of the crescent the 

' See Appendix. 
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posterior ia the uarrower and comes uear the surface of the cord ; 
opposite to it the bundles of the posterior uerve-roota enter the eord. 
The buudles of the anterior uerve-roots enter the anterior comu. 

The white matter of each liaK of the cord is subdivided by the 
passage of the ueirve-roota into the comua into three principal columns 
— anterior, lateral, and posterior. It is composed of longitudinaUy 
coorsiug medollated nerve-fibres, which in stained sections appear as 
clear circular areas with a stained dot, tlie axis-cyhnder, near the 
middle (fig. 222]. 




I 



The raedullated fibres are supported by a peculiar reticular tissue ] 
in&iroglia'i which contains a namber of nuclei embedded in it and i 
appears to be composed of branched fibrillated cells (neuroglia-cells). 
The neuroglia is accumulated in greater amount at the surface of the 
cord undemeatli the pia mater (fig. 222), and it extends into the grey 
matter, of which it may be said to form the basis, and in which it is I 
especially accumulated at the apex of the posterior cornu and around 
the central canal {substantia gelatinosa of Bolando). 
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-*^ he grey matter, beaides neuroglia, consists of an interlacement of 
^'^ ^-fibres and of the branching proceaaes of tbe nene-cells which ai-e 
t*^3ddedin it. 




|^<V-^"^''^o--A,*^vSr?^^' 



Disposition of llie nerve-fibres of the white colmniis in tracts. — 
The nerve-fibres vary in size in different parts of the wliite columns. 
They a,re smallest in the posterior columns, especially in that part 
of tiie posterior column whicli is next the posterior median fissure 
{'posterior median column), and largest in the posterior part of the 
lateral column, but also of considerable size in the anterior column. 
This difference corresponds in some measure with the functions of the 
nerve-fibres in those parts respectively. Thus the posterior part of 
the lateral column which is characterised by the large size of its nerve- 
fibres conatitutes the tract along which voluntary motor impressions 
pass down tlie spinal cord from the opposite side of the brain, after 
having crossed at the pyramids of the medulla oblongata [crossed 
pyramidal tract, fig. 223, c.p.t.). The large fibres which He in the 
anterior columns next to the anterior median fissure, and the upper 
part of the cord, belong to a portion of the same tract which has not 
undergone decussation {direct pyramidal tract, d.p.t.]. The small 
fibres of the posterior median column belong to a tract which is only 
distinct above the middle of the dorsalregionof the cord, and is known 
as the tract of Goll (fig. 223, g). The rest of the posterior column is 
termed the cutieate fasciculus, and is chiefly composed of the fibres 
of the posterior nerve-roots which run for a short distance in it before 
entering the grey matter. In the lateral column there is another trnet 
■which is distinct in the cervical and dorsiil regions. This lies external 
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comparatively narrow isthmus which joins the two halves of the spinal 
cord, a broad rap)te now makes its appearance ; this is formed of 
obliquely and antero- posteriorly coursing Jibres, together with some 
grey matter containing nerve -cells. 

In a section at about Die -middle of an olivary body {fig. 228), it 
will be seen that a marked change has been produced in the form of 
the medulla and the arrangement of its grey matter, by the opening 
out of the central canal into the fourth ventricle. This causes the grey 
matter which b3low surrounded the central canal to be now spread 

Fhi. 228.— Sectkin of tiik mk- 
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out at tlie floor of that ventricle, and the collections of nerve-cells from 
which the hypoglossal and spinal accessory nerves respectively arose 
now, therefore, he in a corresponding situation. At this level, how- 
ever, the outer group which corresponds with the nucleus of the spinal 
accessory in the lower part of tlie medulla has become the nucleus of 
the vatjtis or tenth nerve. The nerve-bundles of the roots of these 
nerves can be seen in the sections coursing through the thickness of 
the medulla and emerging, those of the hypoglossal (x//.) just outside 
the pyramids, those of the spinal accessory and vagus (x.] at the side 
of the medulla. The two sets of emerging fibres thus appear to sub- 
divide each lateral half of the medulla into three areas — a posterior, a 
middle, and an anterior. Of these the posterior is chiefly occupied by 
the grey matter of the floor of the fourth ventricle, and, with fibres 
which are passing obliquely upwards and outwards towards the cere- 
bellum, forming its inferior cms (restiform body, c.r.) ; and in addition 
there is the continuation upwards of the portions of grey matter forming 
the nuclei of the funiculus gracUis (re.^.), of the funiculus cuneatus 



STRUCTURE OF THE SPINAL CORD 



189 



nerve-cells at the base of the posterior coniu {Clarke's column). 
Another group is seen on the outer side of tlie grey mattei' lying in a 
projection which is sometimes known as the lateral cornu (iutermedw- 
lateral tract). This also is only distinct in the doraal region. The 
cells of the posterior covnu are not collected into » special group. 

Course of the nerve-roots in the spinal cord. — The anterior roots 
enter the anterior cornu in a number of bundles (fig. 224, a, a). Some 
of their fibres ( I , i| are directly connected with the nerve-eelis there, 
others pass through the grey matter 'nto the posterior cornu, others into 




the lateral white column of the same side of the cord (2, SI, and others 
^ain pass across in the istlmius to the anterior cornu of che opposite 
aide (*). 

The fibres of the posterior roots (fig. 224. p) chiefly pass into the 
posterior white coliiniiis, from which after a short course they enter 
the grey matter and are partly connected with its cells, and partly pa^s 
to the other side of tlje eord. Some of the fibres of the posteviov 
roots enter the posterior cornu directly, and are believed to be con- 
nected with the scattered cells of that cornu. 

The central canal of the spinal cord is lined by columnar ciliated 
epithelium -cell 8, which are surrounded by a quantity of neuroglia. 
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The cells are best seen in the spinal cord of animals and in the cliil^K_ ; 
ill the human adult they have ErequentI; become proliferated, and the Sr 
cilia, are no longer visible. 

CharacteTB of the ipinal cord ia the several regions (fig. 225 ^ _ 
In the cervical region the white matter, especially that of the 1 




columns, occurs in largest proportion. The grey matter, < 
the cervical enlargement, is in considerable amount (C 5), and it en- 
croaches in the form of a network upon the adjacent part of the lateral 
white column. The anterior comua are thick and the posterior slender. 
The posterior median column is distinctly marked off. 
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e.), aud of the tubercle ut' Bulaiido [g]. The anterior or mesial area 
is occupied in front by tlie pj'ramidtj'), and behind this fay a reticular 
formation [reticttlarii alba. A] composed of longitudinally coursing 
bniidles of fibres interlaced with fibres Chat are passing obhquely from 
the opposite side, through the raphe, towards the reatifonn body (fig. 
2*2!). r.ti.j. The middle area, which hea between the issuing bundles 
of the two seta of nerve-roots, conaists in its deeper pari of a similar 



^^i~> 



*3^ 



r 

Fm. a29.-pAI!T OF T 

rji. retfculirit iJhK ; r.pj. 




reticular formation (fig. 228, fr], but with more grey matter and 
nerve-cells Irstu-ularis grisea, fig. 229, r.q.) Superficially there is 
developed within it a peculiar wavy lamina of grey matter containing ft 
larse number of small nerve-cells; this ia the nucleus of the niivary 
body (fig. 228. o). 

Thefioor of the fourth ventricle is covered by a layer of ciliated 
epithelium-cells, continuous below with those hning the central canal, 
and above, through the Sylvian aqueduct, with the epithelium of the 
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LESSON XXXVII. 

THE :aEDCLLA OBLONGATA, PONS, AND MESENCEPHALON. 



19 of the medulla oblongata made, |a| ut the level of the decoBsatiou 
of the pyramids. \b\ opposite the middle of the olivary body, aud (c) just 
above the olivary body. 

2. Ejection through the middle of the pons Varolii. 

3. Sections across the region of the corpora quadrigemina, oue at the level 
of the inferior, the other at (he level of the auperior, pair. 

In all the above liw^tions sketch under a low power the general arrange- 
ment of the grey and white matter, inserting the positions of the chief gronps 

[The tissue is hardened and the sections are prepared, stained, and 
mounted in the same way as tlie spinal cord.J 



The structure of the mednlla oblongata can best be made out by 
the study of a series of seetions taken from below upwards, and by 
tracing in these the changes which occur in the constituent parts of 
the spinal cord, taking note at the same time of any parts which may 
be superadded. 

A section through the region of the decussation of the pyramids 
(fig. !226) has much the same form as a section through the upper part 
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of the spinal eord, and moat of the structures of the cord can be easily 
recognised. A considerable alteration of the grey matter is, however, 
produced by the passage of the large bundles of the ciossed pyramidal 
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i^^^"^3iicli is met with at the upper part of tlie medulla, but the g 

^■j ~^FZ )pearanee of the section is much modified by the presence of a 

fc_ ^^n^rge number of transversely coursing bundles of nerve-fibres which 

^sm^-^ce passing from one hemisphere of the cerebellum to the other. 

—M — i^itermingled with these bundles is a considerable amount of grey 

^ M- latfo.- The continuation upwards of the pyramids of the medulln 

^ '3 JV) is embedded between these transverse bundles and separated 

~%:z^»y them from the reticular formation. The olivary nucleus is no 
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longer seen, but there are one or two small collections of grey matter 
which lie in the an tero- lateral part of the reticular formation and are 
known as the superior olivary nucleus (o.s.) The nerves which take 
origin from the grey matter of this region are part of the eighth, the 
Beventb, the sixth, and somewhat higher up the fifth cranial nerves 
(see figs. 231, 282). Of these the eighth and fifth take originfrom groups 
of nerve-cells which occupy the grey matter opposite the external border 
of the floor of the ventricle ; the sixth from a group which is placed also 
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comparative]}' narrow isthmus which joins the two halves of the spinal 
cord, a broad raphe now makes its appearance ; this is formed of 
obhquely and antero-poateriorly coursing fibres, together with aome 
grey matter containing nerve-cells. 

In a section at about the middle of an olivary body (fig. 228), it 
will be seen that a marked change has been produced in the form of 
the medulla and the arrangement of its grey matter, by the opening 
out of the central canal into the fourth ventricle. This causes the grey 
matter which bslow surrounded the central canal to be now spread 

Flo. S28.— Section of tiik >ik- 
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out at the floor of that ventricle, and the collections of nerve-cells from 
which the hypoglossal and spinal accessory nerves respectively arose 
now. therefore, lie in a corresponding situation. At this level, how- 
ever, the outer group which corresponds with the nucleus of the spinal 
accessory in the lower part of the medulla has become the nucleus of 
tlie vaguz or tenth nerve. The nerve-bundles of the roots of tliese 
nerves can be seen in the sections coursing through the thickness of 
the medulla and emerging, those of the hypoglossal (xii.) just outside 
the pyramids, those of the spinal accessory and vagus (x.) at the side 
of the medulla. The two sets of emerging fibres thus appear to sub- 
divide ea«h lateral half of the medulla into three areas— a posterior, a 
middle, and an anterior. Of these the posterior is chiefly occupied by 
the grey matter of the floor of the fourth ventricle, and, with fibres 
which are passing obhquely upwards and outwards towards tbe cere- 
bellum, forming its inferior crus (restiform body, c.r.) ; and in addition 
there is the continuation upwards of the portions of grey matter forming 
the nuclei of tbe funiculus gracilis \n.g.),oi the funiculus cuneatua 



THE MEDULLA OBLONGATA 1!).-, 

(II, c. I, and of the tubercle of Bolando {y). The anterior or mesial area 
is occupied in front by the pyramid {pi, aiid behind this by a reticular 
formation [reticidaris alba, A} composed of longitudinally coursing 
bundles of HbreB interlaced with fibres that ai'e passing obliquely from 
tlie opposite side, through the raphe, towards the restifonn body |fig. 
229. )-.", |, The middle area, which hes between the issuing bundles 
of the two sets of nerve-roots, consists in its deeper part of a similar 
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Reticular formation (fig. 228, /rl, but with more grey matter and 

Krve-cells [Teticularia griaea, fig, 229, r.j;.) Superficially there ia 

id within it a pecuhar wavy lamina of grey matter containing a 

Harge numl*er of small uerve-cells ; this is the nucleits of the olivary 

idy (fig. 228, o). 

The_floor of the fourth ventricle ia covered by a layer of ciliated 

pithelium- cells, continaous below with those lining the central canal, 

1 above, through the Sylvian aqueduct, with the epithelium of the 
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third and lateral ventricles. The fourth ventricle is roofed over by a 
thin layer of pia mater, with projecting choroid plexuses, the under 
surface of which is covered by a tliin epithelial layer continuous at the 
side with the ciliated epithelium of the floor. 

A section taken jtist above the level of the olivary prominence will 
still show very much the same form and structural arrangements as 
that just described. The nucleus of the hypoglossal (fig. 230, n. XII.) 
is still visible in the grey matter of the floor of the ventricle, but the 
nerve which is now seen arising from the outer part of that grey 
matter is the eighth or auditory { VIII.), the bundles of which, as they 
leave the medulla, enbrace the inferior crus of the cerebellum (c.r.), 
which is now passing into that organ. The reticular formation still 
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Fig. 230. — Transverse section of the upper part of the medulla 
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py, pyramid ; o, olivary nucleus; V.a. ascending root of the fifth nerve; VI 11. inferior (pos- 
terior) root of the auditory nerve, formed of two parts, a, (striae acusticae), and 6, which 
enclose the restilorra body, c.r.\ n.VlIl.p. principal nucleus of the auditory nerve; 
n. Vlll.ac. accessory nucleus ; gr, ganglion-cells in the root ; n^J. nucleus of the funiculus 
teres ; n.XII. nucleus of the hypoglossal ; r, raphe. 



occupies the greater part of each lateral half of the medulla between 
the grey matter at the floor of the fourth ventricle and the pyramids 
[py], and a small portion of the olivary nucleus [o] may still be seen, 
as may also the upward continuation of the grey matter of the tubercle 
of Kolando ; this is intimately connected with some well-marked 
bundles of nerve-fibres, which are passing up to the pons to join even- 
tually the root of the fifth nerve (Va). 

A section through the middle of the pons Varolii (fig. 231) shows 
very much the same arrangement of grey and white matter as that 
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which is met with at the upper part of the medulla, but the general 
appearance of the section is mucli modified by the presence of a 
lai^e number of transversely coursing bundles of nerve-fibres which 
are passing from one hemisphere of the cerebellum to the other. 
Intermingled with these bundles is a considerable amount of grey 
matter. The continuation upwards of the pyramids of the medulla 
Ipy] is embedded between these transverse bundles and separated 
by them from the reticular formation. The olivary nucleus is no 




pfj pyTmmid-biiiidlefi 

l^nndlcfl ; t, d««p«r . . 



v/ib. inUnavXia 



ilinCc portion of the samr 



longer seen, but there are one or two small collections of grey matter 
which lie in the antero-lateral part of the reticular formation and are 
known as the superior olivary nucleus [o.s.) The nen-es which take 
origin from the grey matter of this region are part of the eighth, tlie 
seventh, the sixtii, and somewhat higher up the fifth cranial nerves 
(seefiga. 2S1, 282). Of these the eighth and fifth take origin from groups 
of nerve-cells which occupy the grey matter opposite the external border 
of the floor of the ventricle ; the sixth from a group which is placed also 
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in the grey matter of the floor of the ventricle but nearer the middle Une. 
and the seventh from a nucleus which hes in the formatio reticularis, 
and fi^m ■which the fibres of the nerve pass backwards to the floor of the 
ventricle, then longitudinally upwards for a short distance, finally 
bending forwards and downwards and emerging between the transverae 
fibres at the sides of the pons. 

At the npper part of the pona (fig. 233) the fourth ventricle narrows 
oonsiderably towards the Sylvian aqueduct, and behind and on either 
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side of it two considerable masses of longitudinal white fibres make their 
appearance. These are the superior crura of the cerebellum {s.c.p.\, 
and they tend as tliey pass upwards gradually to approach the middle 
line ifig. 284 A), across which in the region of the posterior pair of the 
corpora quadrjgemina they pass, decussating with one another, to the 
formatio reticularis of the opposite side [ftg. 23S, A). 




Fio. 285.— Out I. 



In sections across the mesencephalon |fig. 235), the upward con- 
tinuity of the parts which have thus been described in the lower parts 
of the nerve-centres, can still in great measure be traced. 
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comparatively narrow isthmus which joins the two lialves of the spinal 
cord, a broad raplts now makes its appearance ; this is formed of 
obhquely and a iitero- posteriorly coursing fibres, together with some 
grey matter containing nerve -cell 3. 

In a section at about t>ie middle of an olivary body (fig. 228), it 
will be seen that a marked change has been produced in the form of 
the medulla and the arrangement of its grey matter, by the opening 
out of the central canal into the fourth ventricle. This causes the grey 
matter which bslow surrounded the central canal to be now spread 

KiG. 238.— SeCTHJ!! of TIIK UK- 




XII. bun 


.)e al hj-pogio^l „frM 








riing betn-ceii Ih'e iiyn- 




thc oli«ry nucleus o; 


/.n* exle 


t«,>l nr-Ahrm ia,tm:nJ. 


iiudtD. ] 


Csnlls : H. Hrctfnnn ebres 


puling 


ott-snls re-tlform body 


lartlytbr 


ougli the mbitouUn geln- 




psrtly Huperflotel 10 tbe 


u^ndiug 


root of the flfcb ueire. 






eme^ng 


nstifocnie. bci^lim'iiiK to 


be(onn«i 


.upertciE 


uid deep; nj:. nocletu 




n^. iiuc^leua graellis: 




nmt ol tbe ligi.l.; jj. 


fuulculu. 





n,XIL Uyix>ffloHii] i 



out at the floor of that ventricle, and the collections of nerve-cells from 
which the hypoglossal and spinal accessory nerves respectively arose 
now, therefore, lie in a corresponding situation. At this level, how- 
ever, the outer group which corresponds with the nucleus of the spinal 
accessory in the lower part of the medulla has become the nucleus of 
Die vagus or tenth nerve The nerve-bundles of the roots of these 
nerves can be seen in the sections coursing through the thickness of 
the medulla and emergmg those of the hypoglossal {xii.) just outside 
the pyramids, those of the spinal accessory and vagus (x.) at the side 
of the medulla. The two sets of emerging fibres thus appear to sub- 
divide each lateral half of the medulla into three areas — a posterior, a 
middle, and an anterior. Of these the posterior is chiefly occupied by 
the grey matter of the floor of the fourth ventricle, and. with fibres 
which are passing obliquely upwards and outwards towards the eere- 
bellmn, forming its inferior crus (restiform body, c.r.) ; and in addition 
there is tlie continuation upwards of the portions of grey matter forming 
the nuclei of the funiculus gracilis (n.^.),of tlie funiculus cuneatua 
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{ii.c], aud of the tubercle of Rolando {gj. The anterior oi' mesial area 
is occupied in front by tlie p^Tsmid |^|, and beliind this by a reticuUf 
formation \reticidarU alba, A\ (Mimposed of longitudinally uourstug 
bundles of fibres interlaced with hhres that are passing obliquely from 
tliG opposite side, through tbe raphe, towards the restiforin body (fig. 
220, (',(■(, |. Tbe middle area, whicli lies between tbe issuing bundles 
of the two seta of nerve-roota, isonaists in its deeper part of a similar 
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reticular formation ffig. 228, /r), but with more grey matter and 
nerve-cells (reticularis grisea, fig. 229, r.g.) Superficially there is 
developed within it a peculiar wavy lamiDa of grey matter containing a 
\&rff& nnmher of small nerve-cells ; tiiis is tbe nucleus of the olivary 
body (fig. 228, o). 

The yKoor of the fourth ventricle is covered by a layer of ciliated 
epithelium- cells, continuous below with those lining tbe central canal. 
and above, through the Sylvian aqueduct, with the epithelium of the 
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third and lateral ventricles. The fourth ventricle is roofed over by a 
thin layer of pia mater, with projecting choroid plexuses, the under 
surface of which is covered by a thin epithelial layer continuous at the 
side with the ciliated epithelium of the floor. 

A section taken just above the level of the olivary prominence will 
still show very much the same form and structural arrangements as 
that just described. The nucleus of the hypoglossal (fig. 280, n, XII.) 
is still visible in the grey matter of the floor of the ventricle, but the 
nerve which is now seen arising from the outer part of that grey 
matter is the eighth or auditory { VIII.), the bundles of which, as they 
leave the medulla, enbrace the inferior crus of the cerebellum (c.r.), 
which is now passing into that organ. The reticular formation still 
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Fig. 230. — Transverse section of the upper part of the medulla 

oblongata. 



1 



j'V, pyramid ; o, olivary nucleus; V.a. ascending root of the fifth nerve; V/II. inferior (pos- 
terior) root of the auditory nerve, formed of two parts, a, (striae acusticae), and 6, which 
enclose the restilorm body, c.r. ; n.VJII.p, principal nucleus of the auditory nerve; 
n. Vl/I.ac. accessory nucleus ; g, ganglion-cells in the root ; n^J. nucleus of the funiculus 
teres ; n.XII. nucleus of the hypoglossal ; r, raphe. 



occupies the greater part of each lateral half of the medulla between 
the grey matter at the floor of the fourth ventricle and the pyramids 
[py], and a small portion of the olivary nucleus (o) may still be seen, 
as may also the upward continuation of the grey matter of the tubercle 
of Eolando ; this is intimately connected with some well-marked 
bundles of nerve-fibres, which are passing up to the pons to join even- 
tually the root of the fifth nerve (Va). 

A section through the middle of the pons Varolii (fig. 231) shows 
very much the same arrangement of grey and white matter as that 
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which is met with at the upper part of the medulla, but the general 
appearance of the Bectioii is much modified by the presence of a 
large number of transversely coursing bundles of nerve-fibres wliich 
are passing from one hemisphere of the cerebellum to the other. 
Intermingled with these bundles is a considerable amount of grey 
matter. The continuation upwards of the pyramids of the medulln 
ipy) is embedded between these transverse bundles and separated 
by them from the reticular formation. The ohvary imcleus is no 
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longer seen, but there are one or two small collections of grey matter 
which lie in the antero-lateral part of the reticular formation and are 
known as the superior olivary nucleus (o.s.) Tlie nerves which take 
origin from the grey matter of this region are part of the eighth, tliP 
seventh, the sixth, and somewhat higher up the fifth cranial nerves 
(seefiga. 231, 232). Of these the eighth and fifth take origin from groups 
of nerve-cells which occupy the grey matter opposite the external border 
of the floor of the ventricle ; the sixth from a group which is placed also 
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Other isolated grey nuclei lie in the white matter of the middle 
lobe. 

The grey matter of the cerebellum consists of two layers (fig. 287). 
The inner one (that next the white centre) is composed of a. large 
uumhor of very small nerve-cells (granule layer, d). The outer layer 




{/il is thicker, and is formed of neuroglia, vrith rounded and angular 
small nerve-cells and neuroglia- cells scattered through it. Into its 
outer part processes of the pia mater conveying blood-vessels pass 
vertically, and there are also iu this part a number of long taper- 
ing cells, somewhat like the Miillerian fibres of the retina. Lying 
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between the two lajeis of tlie ,' 

grey matter is an incomplete V 

stratum of large flask-sbaped 
cells (cells of Purkinje, 
Each of tliese gives off &om 
base a fine proceas, which 
comes the axis-cylinder 
of the medullated fibres 
white centre, while from the 
opposite pole of the cell large 
ramified proceeses spread out 
into the superficial layer of 
the grey matter, and some of 
these processes become con- 
nected with its small nerve- 
cells (fig. 288). 

Strnotnre of tlie cerebnun. 
The grey matter of the ce- 
rebral cortex is described as 
being composed of a number 
of layers, but they are not 
sharply marked off from one 
another. The following ate 
usually distinguished (fig. 
289). 

1. Most externally a thin 
stratum containing a few scat- 
tered cells, probably neuro- 
glia-cells. In the most super- 
ficial part of this layer imme- 
diately under the pia mater, 
is a very thin stratum of 
medullated nerve -fibres. 

2. A layer of closely set 
small pyramidal 
several deep. This layer is 
also thin. 

8. A thick layer contain- 
ing larger and longer pyra- 
midal cells less closely set. 
These cells are largest hi the 
deepest part of the layer ; and 
in the region of the motor 
centres of the brain some of 
them are of very large 
and are collected into small 
groups. 
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themselves amongBt the pyramidal cells of the more superficial layers, 
witli processes from which they are probably continuous. 

In the hippooampal region a remarkable difference of structure 
manifests itself {tg. 240i. The superficial layer of neuroglia and the 
white stratum, 'which overlies it as a thin band in other parts of the 
cortex, are in tliis region both very strongly marked (5, ei, the neuroglia 
layer having a very distinctly reticular aspect, and being in part beset 
with small c^lls. All the rest of the thickness of the grey matter 
appears to be mainly composed of, or at least to contain, long conical 
cells (3, 4), the distal processes or apices of wliich are prolonged into 
fibres which lose themselves in the superficial layer of neuroglia. The 
pyramidal cells rest upon the white centre, here known As t\iealveus{l). 
which is the part of tlie hippocampus seen within the ventricle, and 
which is prolonged externally into the fimbria (Fi), where its fibres be 
come longitudinal in direction. 

In the deatate gyrns (fofcia deiitata, fig. 240, Fd) the pyramidal 
oella are arranged in an irregularly radiating manner, occupying the 
centre of the convolution, and surrounded by a ring of closely packed 
small cells (■), external to these being the relatively thick layer of 
superficial neuroglia [7]. 

The olfactory tract is an outgrowth of the brain which was ori- 
ginally hollow, and remains so in many animals ; but in man the 
cavity has become obliterated, and the centre is occupied by neuroglia, 
containing, however, no nerve-cella (fig. 241). Outside the central 




neuroglia lies the white or medullary substance, consisting of bundles 
of longitudinal white fibres. Most externally is a thin superficial 
layer of neuroglia. 

The olfactory bnlb (fig. 242) has a more complicated structure. 
Dorsally there is a flattened ring of longitudinal white bundles enclosing 
neuroglia (i, a, 3), as in the olfactory tract, but below this ring a 
nomber of layers are superadded as follows : 

1. A granule layer (fig, 242, 4|, characterised by the presence of a 
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large number of small iierve-cells with reticulating bundles of medul- 
lated nerve fibres running between them. 

2. An intermediate nerve-cell layer (6) consisting of neuroglia, in i 
whicli small pyramidal nei-ve-cells are embedded. This layer is also ' 
traversed by medullated nerve-fibres, and is partly separated from the 
granule layer by irregular clefts (5). , 

3. The Inijer of olfactory glomeruli ( " ) consists of rounded nesta of 
small ganglion-oells, which appear to give origin to the olfactory nerve- 
iibres. These pass between tlie glomeruli to enter the close plexus of ] 
non- medullated nerve-fibres wliich lies directly over the cribriform plate. 

4. This is the layer tf nlfaelorif neme-fibres (8), and from it ' 
branches (*) paks directly downwards to the nasal foass. 




Fig. 342.- 
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Basal ganglia.— Besides the grey matter of the cerebral cortex the 
cerebral hemispheres conceal in their deeper parts certain other maaaea 
of grey substance (fig. 24B). The principal of these are the corpus 
striaium (micleiis caudatiis, c, and nucleus lenticularU, sir] and optic 
thalamus (th). Between them run the bundles of white fibres which are 
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passing npwiui^B frgni tlie crus cerebri, forming a white lamina termed 
the internal capsule. Above the level of these nuclei the internal 
capsule expands into the medullary centre of the hemisphere (see alao 
&ga. 244 and 245, with their description). 




below tbis the prDlongatioa of 

ur li the thin grej l»nd of thi 
botUm of Che SylTian Smure ; 



The nncleUB caiiatns of the corpus striatum is composed of a 
reddish-grey neuroglia containing both moderately large and small multi- 
polar nerve-cells. It receives fibres from the part of the internal 
capsule which separates it from the nucleus lenticular is, and next the 
lateral ventricle it is covered by a thin layer of neuroglia, and over 
this by the epithelium of the cavity. 

The nucleiiB lenticularis, which corresponds in position internally 
with tlie island of Reil externally, is divided by two white lamins into 
tliree zones. It is separated from the nucleus caudatus and optic thala- 
mus by the internal capsule (figs. 244, 245, ic), which consists of the 
bundles of medullary fibres which are passing between the white centre 
of the hemisphere and the crus cerebri ; it receives on its inner side 
many white fibres from the capsule, and these impart to it a radially 
striated aspect. Many of the nerve-cells of the nucleus lentieularis 
contain yellow pigment. 
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large number of small iiene cells nilL reticulatjtt^ bundles of medul- I 
luted nene flbies running between tbein 

2 An intermediate nene cell layet <«j consisting of neuroglia, in I 
winch small pjraraidal nerve cells are embedded. Tliis layer ia also J 
traversed by meduUated nerve fibres and is partly separated from tlie 
grauule layer by irregular clefts (G) 

S Tlie layer oj oltaclory glomertih \ ) consists of rounded nests of i 
Dinall gaiighoit cells winch appear to gi\e oripn to the olfactory nerve- 
hbres These pass between the glomeruli to enter the close plexus of I 
non meduUated nerve tibrei which Ilea hrectly over the cribriform plate. 

4 This 18 tie h/e f Iful i jiei-ve-fihns (a), and from it 
branches (*| pass dnecth du\ nuaids to the uasal fossie. 
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Basal ganglia, Besides the grey matter of the cerebral cortex the 
cerebral hemispheres conceal in their deeper parts certain other masses 
of grey substance (fig, 243). The principal of these are the corpus . 
striatum imu-letts caitdattts, c. and michjis lenticularis, str) and optic 
Ihalamns I Ih t. Between them run the bundles of white fibres which are I 
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passing upwards from the trus cerebri fonmnga wJiite lamina termed 
the internal capsule Above the le^el of thebs nuclei the internal 
capsule expands into the medullary centre of the hemiaphere (see also 
figs. 244 and 246, nitli then: deacnption) 




Fig. 243.— Fthintai 
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The nncleuB caniatus of the corpus striatum is composed of a, 

reddish-grey neuroglia contamins both moderately large and small multi- 
Mlat nerve-cells. It receivew fibres from the part of the internal 
sapBule which separates it from the nucleus lenticularis, and next tlie 

|ftterat ventricle it is covered by a thin layer of neuroglia, and over 
s by the epithelium of the cavity. 
The nucleus lenticularis, which L-orresponds in position internally 

with the island of Eeil externally, is divided by two white laniinw into 
ihree zones. It is separated from the nucleus caudatus and optic tliala- 

EauB by the internal capsule (figs, 244, 245, *.c], which consists of the 
Rindles of medullary fibres which are passing between the white centre 
if the hemisphere and the crus cerebri ; it receives on its inner side 
lany white fibres from tlie capsule, and these impart to it a radially 
iriated aspect. Many of the nerve-cells of the nucleus lenticularis 

Sontain yellow pigment. 
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The optic thalatnoB, vhieih lies at tlie side of tiie third ventricle 
and forma part of tlie floor of the lateral ventricle, is covered externally 
bj a layer of white fibres, most inarlied next to the internal capsule, 
fibres from which pass into the thalamus and serve to connect it with 
the hemisphere. 

The grey matter of the thalamus (fig. 244) is partially siibdivided , 
by an oblique white lamina into a. smaller, inner^ (i|, and a larger, 
outer, nucleus (e) ; tlieae contam a number of small scattered nerve- 
cells. Anteriorly another portiou of grey matter [a] is divided off in a 
similar way ; this contains comparatively large nerve-cells. 

Attached to the optiu thalamus below and eAtemally are the two 
geniculate bodies which are comiected with the optic tract. The outer 
geuiculate body has a lamellated sti'ucture cousu^tiug of alternating 
layers of grey and white matter. 

The tegmentum of the cms cerebri is prolonged below the thala- 
mus opticus into a mass of grey substance, with longitudinally and 
obliquely crossing white bundles, which is known under the name of 
subthalamic reg/wi. In it at least three parts differing from one 
another in structure may be distinguished |see lig. 'Mi, i. •>, 3). 

The pineal gland, which is developed in tlie roof of the third 
ventricle, is composed of a number of tubes and saccules lined and 
sometimes almost tilled with epithelium, and containing deposits of 
earthy salts (brain sand). These may, however, occur in other parts 
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[ the brain as well. The follicles are separated from one another by 
iBCuIar coimective tissue derived from the pia mater. 
The pituitary body is a small reddish mass which lies in the sella 
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The optic thalsinttg, which lies at the side of the tbird ventricle 
and forma part of the floor of the lateral ventricle, is covered externally 
by a layer of white fibres, most marked next to the internal capsule, 
fibres from which pass into the thalamus and serve to connect it with 
the hemisphere. 

The grey matter of the thalamus (fig, 244) is partially subdivided , 
by an oblique white lamina into a smaller, iimer' |i], and a larger, 
outer, nacleas (e) ; these contain a number of small scattered nerve- 
cells. Anteriorly another portion of grey matter (a) is divided off in a 
similar way ; this contains comparatively large nerve-cells. 

Attached to the optic thalamus below and esternally are the two 
geniculate bodies which are connected with the optic tract. The outer 
geniculate body has a lamellated structure consisting of alternating 
layers of grey and white matter. 

The tegmentum of the cms cerebri is prolonged below the thala- 
mus opticus into a matis of grey substance, with longitudinally and 
obliquely crossing white bundles, which is known under the name of 
subthalamic region. In it at least three parta differing from one 
another in structure may be distinguished (see fig. 244, 1, *, 3), 

The pineal gland, which is developed in the roof of the third 
ventricle, is composed of a number of tubes and aa<;cules lined and 
sometimes almost filled with epithelium, and containing deposits of 
earthy salts {brain sand). These may, however, occur in other parts 




of the bram aa well The foIUcles are separated from one another by 
vascular connectl^e tissue derived from the pia mater. 

The pituitary body is a small reddish mass which lies in the sella 
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turcica, and is connected with the third ventricle by the infundibulum. 
It consists of two lobes, a larger anterior, and a smaller posterior. 
The anterior lobe is originally developed as a hollow protrusion of the 
buccal epithehum. It consists of a number of tubules, which are lined 
by epithelium, and united by connective tissue. In some of the tubes 
the epithelium is ciliated, and sometimes a colloid substance like that 
occurring in the vesicles of the thyroid has been found in them. 

The posterior lobe of the pituitary body, although developed from 
the floor of the third ventricle, contains scarcely any perceptible 
nervous elements in the adult. It consists chiefly of vascular con- 
nective tissue. 

The membranes of the brain are similar in general structure to those 
of the spinal cord, p. 185. The dura mater is, however, more closely 
adherent to the under surface of the bony cavity than is the case in 
the vertebral canal. The arachnoid is in many places close to the 
dura mater, and separated by a wide subarachnoid space, which is 
bridged across by finely reticulating bands of areolar tissue (subarach- 
noid trabeculoB, fig. 246, s.a.) from the pia mater. In the vicinity of 
the longitudinal sinus, small rounded elevations (arachnoidal villi, 
Pacchionian glands) project into the dura mater, and even become em- 
bedded in the skull itself. 
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LESSON XXXIX. AND XL. 

STRUCTURE OF THE EYELIDS AND OF THE PARTS OF 

THE EYEBALL. 

LESSON XXXIX. 

1. Sections of the eyelid vertical to its surfaces and transverse to its long 
axis. The lid should be hardened in alcohol, and the sections may be stained 
with haematoxylin and mounted in the usual mannei. 

Notice the long sacculated Meibomian glands lying in dense connective 
tissue close to the conjunctival surface, and their ducts opening at th<% 
margin of the lid. External to these the small fibres of the orbicularis pal- 
pebrarum cut across ; a few of the fibres of the muscle lie on the conjunctival 
side of the duct. A short distance from the Meibomian gland may be 
observed another tolerably large sebaceous gland ; outside this again are the 
eyelashes. In the skin covering the outer surface of the eyelid a few small 
hairs may be seen. At the attached part of the eyelid are some bundles of 
involuntary muscular fibres cut longitudinally in the section, and in the upper 
eyelid the fibrous attachment of the elevator muscle may be observed attached 
to the dense connective tissue. 

Make a general sketch under a low power. 

2. Sections through the posterior part of an eyeball that has been hardened 
in Miiller's fluid. The sections are stained and mounted in the usual way. 
These sections will show the relative thickness of the several coats and the 
layers of which each coat is formed. Sections which pass through the point 
of entrance of the optic nerve will also exhibit the manner in which the 
nerve-fibres pierce the several coats to reach the inner surface of the retina. 
The modifications which arfe found in the neighbourhood of the yellow spot 
may also be made out if the sections have been taken from the human eye. 

3. Sections of the anterior half of an eyeball which has been hardened in 
Miiller*8 fluid. These sections should pass through the middle of the cornea 
The lens may be left in situ, but this renders the preparation of the sections 
and the mounting of them much more difficult. 

In these sections make a general sketch under a low power, showing the 
relations of the several parts one with another ; and study carefully, and sketch 
in detail, the layers of the cornea, the place of junction of the cornea and 
sclerotic, the ciliary muscle, the muscular tissue of the iris, the mode of sus- 
pension of the lens, and the pars ciliaris retinae. 

4. Mount in glycerine thin tangential sections of a cornea stained with 
chloride of gold by Cohnheim's method. Sketch three or four of the con- 
nective-tissue cells (corneal corpuscles). The arrangement and distribution 
of the nerve-fibres and their termination amongst the epithelium-cells as 
shown in chloride of gold preparations have been already studied (Lesson 
XIX.) 
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The optic thalamiiB, whicli lies at the side of the third ventricle 

and forma part of the tloor of the lateral ventricle, is covered externally 

by a layer of white libree, moat marked next to the internal capsule, 

L fibres from which pass into the ibalaniits and serve to connect it with 

I the hemisphere. 

Tlie grey matter of the thalamus (fig. 244) ia partially subdivided , 
I by an obhque white lamina into a smaller, inner' (?'). and a larger. 
I outer, nuelena [e] ; these contain a number of small scattered nerve- 
[ «ellB. Anteriorly another portion of grey matter (a) is divided off in a 
I similar way ; this contains comparatively large nerve-cells. 

Attached to the optic tlialaniua below and externally are the two 
} getticulate bodies which are connected with the optic tract. The outei 
f geiiictdate body has a lamellated structure consisting of alternating 
yers of grey and white matter. 

The tegmentum of the cms cerebri is prolonged below the tbala- 

[ mus opticus into a mass of grey substance, with longitudinally and 

t obliquely crossing white bundles, which ia known under the name of 

suhthaiamic region. In it at least three parts difi'erijig from one 

[ auotber in structure may be distinguished (see fig. 244, i, -j, a). 

The pmeal gland, which is developed in the roof of the third 
I ventricle, is composed of a number of tubes and saccules lined and 
■ sometimes almost filled witli epithelium, aud containing deposits of 
f earthy salts {brain aand). These may, however, occur in other parts 
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I of the brain as well. The folhclea are separated from one another by 
\ Tascular connective tissue derived from the pia mater. 

The pituitary body is a small reddish mass which lies in the sella 
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The ophc thalamns wliuL lies at tlw side of the third ventricle 
and forms part of tht floor of the lateral \entricl«, is tovared esternally 
by a layer of nlute libies niuat inaiXed next to the internal capsule, 
fibres from whuh [ass mto the thalamus and serve to connect it with 
the hemisphere 

The giej luattei of the thalamus (ft„ 24J| ii paitiallj subdivided 
bv an oblique white lamina u to a smaller umei (i| and a larRtt 
outer nucleus {e) these contain a niinibei of tmall scattered nerve 
cells Anteriorly another portion of grey matter lu) ib divided o£F m a 
similar wa^ tins tontams comparatirel^ large uerve cells 

Attached to the optic thalamus below and evtemally are the t\vo 
jetiuulate bodies which are connected with the optic tract The outer 
geniculate bodv has a lamellated struotme coiiiiiting of alternating 
layers of grey and nhite matter 

The tegmentum of the crus cerebri is prolonged below the thala 
mu8 optieua mto a mass of grey substance with longitudmallj and 
obhqueh crossing white bundles which is known undei the name of 
subthalamic iigmn In it at least three parts differing from one 
another m '^tructuie ma} be distinguished Isee £(;. 244 1 i) 

The pineal gland which is developed m the loof of the third 
ventricle is composed of a number of tubes and saccules Inied and 
sometimes almost hlled with epithelium and contammg deposits of 
earthy salts (/>;aiB iatidj These maj howevei occm m other parts 
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t the brain as v\ell. The follicles are separated from one another by 
iseular connective tissue derived fi-om the pia mater. 
The pituitary body is a small reddish mass which lies in the sella 
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tlie supraihoroidea iii itruciure but contains th^ blood vessels of the 
(.oat In Its outer part are the larger vessels lartenes and veins) the 
lems having a pecuhar ^ottlcose arrangement in its inner part 
(tliouo capillangj are the capillaries which form an extremely close 
1] trt ik wnh elon^at i meshes the capillaries radiatmg fiom the 




extremities of the small arteries and veins in a highly characteristic 
manner (fig. 252). In the ciliary processes the vessels have for the 
most part a longitudinal direction, but there are numerous convoluted 
transversely disposedcapillaries uniting the longitudinal vesselsfflg. 2661. 
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8. Lining tlie inner surt'aca of the ciioroid ia a very thin trana- 
F parent membrane known as the jnembrafie of Briuk (fig. 250, ui. 

The ciliary viuscle of Bowman consista of involuntary muscular 
bundles which arise at the comeo-aclerotic junction, and pass meri- 
dioiially backwards to be inserted into the choroid {fig. '2SS, k). Many 
of the deeper-seated bundles take an oblique direction, and these pma 
gradually into others which run circularly around the circumference 
of the iris, and on a level with the ciliary processes. This set of 
I'droalarly arranged bundles constitutes the circular ciliary muscle of 
fH. Muller (L) ; it is most marked in hypermetropic ayea. 

The iris is that part of the vascular coat of the eye which cxtendu 
[ in front of the lens. It ia continuous with the choroid and has a 




r aimilar structure, but its pigment-cells often contain coloured pigment. 
1 Besides the homogeneous connective tissue, with numerous elastic fibres 
L and blood-vessels of which ic is chiefly composed, it contains two sets 
I of plain muscular fibres. The one set forma the sphincter muscle (fig. 

, a), which encircles tlie pupil, the other set consists of a flattened 
I layer of radiating fibres which extend from the attachment of the iris 
I nearly to the pupil, lying close to the posterior surface and constituting 
^the dilatator muscle ib). 

The back of the iris is covered by a thick layer of pigmented 
I epithelium (uvea) conthiuous with the epithelium of the pars ciliaris 
I retinte. 

The blood-vessels of the iris converge towards the pupil |fig. 25S, C). 
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tl e aupracl oioidea n atrucmre but containa the blood \essels of tl e 

coat In its outer part are the larf,er ^es9ela (artenea at d \ema) the 

\eiiis havii ^ a petuhar \ortioose arrangement in iCa inner part 

) auo apillans are the lapillariei whicl form an extremely close 

l> 1 1 t 1 1 esl es the capillariea radiat i g f un tl e 







extremities of the small arteries and veina in a highly eharacteristic 
manner ffig. 252). In the ciliary processes the vessels have for the 
most part a longltufiinal direction, but there are numerous convoluted 
transversel_vdisposeclcapillaiiesumtinKthelongitudinalvessels(fig.266), 
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3, Lining the inner surface of the ciioroiJ. is a very thin trans- 
parent membrane known as the membrane of Bruck (fig. 250, ai. 

The ciliary muscle of Bowman consists of involuntary muscular 
bundles which arise at the comeo- sclerotic junction, and pass meri- 
dioually backwards to be inserted into the choroid |fig. "253, k). Many 
of the deeper-seated bundles take an obhque direction, and these pass 
gradually into others which run circularly around the circumference 
of the iris, and on a level with the cihary processes. This set of 
circularly arranged bundles constitutes the circular ciliary muscle of 
H. Multer |Li ; it is most marked in hypermetropic eyes. 

The iris is that part of the vascular coat of the eye whicli extemlH 
in front of the lens. It is continuous with the choroid and. has » 




similar structure, but its pigment-cells often contain coloured pigment. 
Besides the homogeneous connective tissue, with numerous elastic fibres 
and blood-vessels of which it is chiefly composed, it contains two sets 
■of plain muscular fibres. The one set forms the sphincter muscle ( fig. 
£45, nl. which encircles the pupil, the otlier set consists of a flattened 
layer of radiating fibres which extend from tlie attachment of the iris 
nearly to the pupil, lying close to the posterior surface and constituting 
the dilatator muscle ib). 

The back of the iris is covered by a thick layer of pigmented 
epithelium (uveal continuous with the epithelium of the pars eiliaris 
retinte. 

The blood-vessels of the iris converge towards the pupil (fig, 255, ci. 
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the supiaclioioiilea iii atmtlure but contains the blood vessels of the 
coat In its outer part are the larger \e88els I arteries and vema) the 
^eiiis having a pecuhar \orticose arrangement in its inner part 
Ichono (apillarisi are the capillaries whicli form an extremely cloat 
net»oik tvith elongatetl ineihei the capillaries radiating fium tlie 
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extremities of the small arteries and veins in a highly characteristic 
mamier (fig. 252). In the ciliary processes the vessels have for the 
most part a longitudinal direction, but there ai-e numerous convoluted 
transvfrselydisposedcapillaiiesunitiiigtlielongitudiiialvesselslfig.255). 
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3. Lining the inner surface of tlie clioroid ia a very thin trans- 
parent membrane known aa the memi/raHe of Britck (fig. 250, oi. 

The ciliary nmscle of Bowman consists of involuntary muscular 
bundles which arise at the comeo- sclerotic junction, and pass meri- 
dionally backwards to be inserted into the choroid |fig. 268, k|. Many 
1 of the deeper-seated bundles take an oblique direction, and these pass 
' gradually into others which run circularly around the circumference 
of the iris, and on a level with the eihary processes. This set of 
circularly arranged bundles constitutes the circular ciliary muscle of 
H. Muller (l| ; it is most marked in hypermetropic eyes. 

The iris is that part of the vascular coat of the eye which exteiidtt 
1 front of the lens. It is continuous with the choroid and had a 




similar structure, but its pigment-cells often contain coloured pigment. 

iides the homogeneous connective tissue, with numerous elastic fibres 

and blood-vessels of which it is chiefly composed, Jt contains two sets 

of plain muscular fibres. The one set forma the spkinclrr muscle (fig. 

I, a), which encircles the pupil, the other set consists of a flattened 

I layer of radiating fibres which extend from the attflchment of the iris 

I nearly to the pupil, lying close to the posterior surface and constituting 

f the dilatator muscle ib). 

The back of the iris is covered by a thick layer of pigmented 
I epithehum (uveal continuous with tlic epithelium of the para ciliaris 
j retime. 

The blood-vessels of the iris converge towards the pupil I fig, 255. ej. 
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Near the pupil tlie small urterieB form a small anastomotic circle, from 
wliicli capillaries arise and pass still nearer the pupil, around which 
they form a close capillary network. 

A large number of nerve-fibres are distributed to the choroid and 
iris, probably going chiefly to the muscular tissue (ciliary muscle and 
sphincter and dilatator iridis). 

The retina consists of tlie eight layers shown in the accompanying 
figm-e (fig. 256), numbered as they occur from within out. 




The inner surface of the retina, which is smooth, rests upon the 
Jiyloid membrane of the vitreous humour. It is formed of the united 
bases of the fibres of Miiller, which will be afterwards described. 

The layer of nerve-fibres is formed by tlie expansion of the 




The layer of nerve-cells, or ganglionic layer, is composed of large 
oerve-ceits somewhat like the cella of Purkiiije of tlie cerebellum, and 
having on tlie one side a fine axis-cyUnder process prolonged into a 
ner\'e-fibrB, and on the other a thick branching process, the ramifiea- 
tiouB of which become lost in the next layer. 

The inner molecular layer is comparatively thick, and has an 
appearance very like the neuroglia of the grey matter of the nerve- 
centres. A few naclei are scattered through it, and it is traversed by 
the processea of the nerve-cells and of the inner granules, as well as by 
the fibres of Miiller. 

The inner miclear layer is mainly composed of bipolar cella con- 

L^^ning large nuclei (inner granules). The processes of these cells 

ixtend on tlie one hand inwards through the inner molecular layer, 

robably to join with nerve-fibres or with the processes of the gan- 

K^Kon-cells, whilst the other process is directed outwards, and is con- 

with the extremity of a rod or cone fibre. Besides these bipolar 

^eells, there are other inner granules which are different in character, 

Deing devoid of processes and resting on, or even embedded in. the 
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inner molecular layer, with the formation of which they are probably 
connected. Others, which a la g and more rounded, are applied 
to the outer molecular lay Tl hb s of Miiller have nucleated 

enlargements in the inner n 1 a la 

The outer molecular lay h d s composed of flattened and 

branclied cells, the ramifi d 11 p oc s being united into a close 
network |fig. 268). 




Fio. 258.— Bhanck 



Ah far as the outer molecular layer the retina may be said to con- 
sist of nervous elements, but beyond this layer it is formed of modified 
epithehum-cellB. 

The outer mxlear layer and the layer of rods and cones are com- 
posed of elements which are continuous through the two layers, and 
they should properly, therefore, be described as one. It may be termed 
the neural or sensory epithelium of the retina (fig. 260, 6 and 7|. The 
elements of which the neural epithelium consists are elongated, nucle- 
ated cells of two kinds. The most numerous, which we may tei-m the 
Tod-elements, consist of peculiar rod-like structures (rods proper) set 
closely side by aide, and each of which is prolonged internally into a fine 
varicose fibre (rod-fibre) which swells out at one part of its course into 
a nucleated enlargement. The rod proper consists of two segments, an 
outer cylindrical and transversely striated segment, which during life 
has a purphah-red colour, and an inner shgbtly bulged segment, which 
in part of its length is longitudinally striated. The nucleus of the 
rod-element often has, in the fresh condition, a transversely shaded 
aspect I fig. 259). The cons -elements are formed of a conical taper-' 
ing external part, the cone proper, which is directly prolonged into 
a nucleated enlargement, from the farther side of which the cone- 
fibre, considerably thicker than the rod-fibres, passes inwards, lo ter- 
minate by an expanded base at the outer molecular layer. The cone 
proper, like the rod, is formed of two segments, the outer of which, 
much the smaller, is transversely striated, the inner, bulged segment 
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being longitudinally striated. The inner ends of the rod; and cone- 
fibrea are believed to be coimecteti with procesaes from the inner 
granules, and through these with the nerve-cells and nerve-fibres. In 
birds, reptiles, and amphibia, a small oil-globule, often brightly 
coloured red, yellow, or green, is found Jn the inner segment of eacli 
cone, and other variations of structure are met with in animEtls. The 
cones are most numerous at the back of the retina ; they are fewer in 
number, and the rods are proportionally more numerous, towards the 
anterior part. 




The pigtiientary layer is the most external part of the retina. It is 
formed of hexagonal epithelium -cells (fig. 260), whicti are smooth exter- 
nally where they rest against the choroid, but are prolonged internally 
intofinefilamentswliichextend between the rods. The pigment- granules, 
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many of which are in the fonii of minute cryBtals, lie in the umer 
part of the cell, and after prolouged exposure to the light they are 
found extending along the cell- processes between the rods {b, c), iheir 
function being pi-obably connected with the restoration of the purple 
colouring matter which has been bleached by the light. 

Fibres of Mullet: — Tlie fibres of Muller ( fig. 261 1 are long stiff fibrea 
which pass through several of the retinal layers. Commencing at the 
inner surface of the retina by expanded bases which unite with one 
another to form Um so-called hilernal hmitJng membrane (fig. B56|, the 
fibres pass througli all the layers in succession, until they reach the 
outer nuclear layer. Here they branch and expand into a sort of I'eti- 
eular tissue which serves to support the fibres and nuclei of the rod- and 
cone -elements. At the bases of the rods and cones, this sustentacular 
tissue ceases, being here bounded by a distinct margin which has been 
called the external limiting membrane (rn. e. L), but delicate sheaths 
have been described passing from it round the bases of the rods and 
cones. Each Miillerian fibre, as it passes through the timer nuclear 
layer, has a nucleated enlargement Iw), indicating the original cell 
nature of the fibre. 

There are two parts of the retina which call for special description. 

The macula lutea (yellow spot, fig. 263), with its ceiiirai forea, lies 
in tlie visual axis, and is the pait of the retina which is most immedi- 




ately con e ned drect so Its la actersel first by it.f greater 
thickness excep at 1 e fovea se o dl bj tl e large number of 
gaogl on cells wl cl a e all 1 st c 1) b po ar (2 and thii-dly by the 
large u be of o e f> a as co j e 1 tl the rods. In the 
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central fovea itself there are do rods, and the cones are very long and 
slender ; moreover, all the other layers become gradually thinned 
down almost to complete disappearance, so that the middle of thecentral 
fovea is the thinnest part of the retina. Siiict; there are few rods, the 
outer nuclear layer (6) loses in great measure its appearance of being 
composed of closely packed nuclei, and the cone-fibres are very distinct. 
The direction of all the fibres is very obhque in this part of the retina. 
The pars ciliaris retina which commences at the ora serrata, where 
the retina proper abruptly ends, is composed of two epithelial layers 
(fig. 263], and has no nervous Btructures. Of the two layers, the 




external is a thick stratum of pigmented epithelium formed of rounded 
cells and continuous with the pigmentary layer of the retina on the 
one hand, and with the uvea of the iris on the other ; the inner is a layer 
of columnar cells each containing an oval nucleus. 

The retina contains but few blood-vessels. The artery enters and 
the vein leaves it in the middle of the optic nerve. The larger vessels 
ramify in the nerve-fibre layer, and there are capillary networks in 
this layer and in the inner nuclear layer. There are peri-vascular 
lymphatic spaces around the veins and capillaries. The neural epithe- 
lium receives no blood-vessels, but is nourished from the vessels of the 
choroid, 

Btructnie of the lens. The lens is a laminated fibrous body en- 
closed by a transparent elastic capsule into which, around the circum- 




ference, the fibres of the suspensory ligament are inserted. Immedi- 
ately within the capsule, in front and at the sides, there is a layer of 
cubical epithelium termed the epithelium of the capsule, but at the 
margin of the lens the cells become longer and pass by a gradual 
transition into the lens-fibres (fig. 264'). Th^ fibres which compose the 
lens are long and riband-shaped, with finely serrated edges (fig. 265, Al ; 
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in transverB© section they appear prismatic (B ), Many of the superficial 
fibres are nucleated (c), the leiis-fihres having originally been developed 
by the elongation of epithelium- cells. 




The vitreous Immonr is composed of soft gelatinous tissue, appa- 
rently atructureless when examined in the fresh condition, but contain- 
ing a few scattered amceboid cells, the processes of which are often long 
and varicose, and the cell-bodies distended by large vacuoles. The 
hyaloid membrane, which invests the vitreous humour, is homogeneoua 
and atructuretesB except in the region of the ciliary processes, ivhere it is 
fibrous in structure, forming the ;!onule of Zinn and spreading out into 
the suspensory ligament of the lens. 
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LESSON XLI. 

STRUCTURE OF THE OLFACTORY MUCOUS MEMBRANE 
AND OF THE EXTERNAL AND MIDDLE EAR. 

• 

1. Vertical sections of the olfactory mucous membrane. The sections may 
be carried either across the middle turbinate bone, after decalcification in 
0*2 per cent, chromic acid, or across the upper part of the nasal septum. 
Make a sketch under the low power. Notice the difference in the character 
of the epithelium in the olfactory and respiratory parts of the membrane. 

2. Teased preparation of the epithelium of the olfactory mucous mem- 
brane. A piece of the membrane is placed quite fresh in osmic acid (1 per 
cent.) for a few hours, and is then macerated for two days or more in water. 
The epithelium is broken uj) in dilute glycerine ; the cells easily separate 
from one another on tapping the cover -glass. Notice the two kinds of cells. 
Sketch some of the cells under a high power. 

3. Sections of the external ear (these have been already studied for the 
cartilage, Lesson XII.) 

4. Sections across the cartilaginous part of the Eustachian tube. Sketch 
under the low power. 

5. Preparation of the membrana tympani. A piece of the membrane, 
stained with hsematoxylin. and mounted flat in Canada balsam. 

Determine the composition of the membrane — i.e. the several layers com- 
posing it — by focussing carefully with the high power. 



STRUCTURE OF THE OLFACTORY MUCOUS MEMBRANE. 

T-he olfactory region of the nasal fossae includes the upper and 
middle turbinate processes and the upper third of the septum. It is 
covered by a soft vascular mucous membrane of a yellow colour in man. 

The epithelium of the olfactory mucous membrane (figs. 266, 267) is 
very thick and is composed of long tapering cells, set closely side by 
side and bounded superficially by a cuticular lamina, through which the 
free ends of the cells project. The cells are of two kinds : 1. Long 
narrow spindle -shaped or bipolar cells consisting of a larger part or 
body (6), containing the nucleus, and of two processes or poles, one (c) 
straight and cylindrical and extending to the free surface, the other (d) 
very delicate and varicose, looking not unlike a nerve-fibril and extending 
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down to the corium. The position of the nuclear enlargement varies, 
and with it the relative length of the two processea. The distal or free 
process terminates in a small clear projection, which passes beyond the 
cutictdar membrane ; in amphibia, reptiles, andbirds, and perhaps in some 




Flc. 266, -Cells a 



mammals, it bears line stiff hairlike filaments (e). The proximal or vari- 
cose process becomes lost amongst the plexus of olfactory nerve-fibrils at 
the base of the epithelium, and is believed to be connected with a fibril. 
These cells have accordingly been termed olfactory cells. 2. Long colum- 
nar epithelium cells <a), with comparatively broad cylindrical nucleated 
cell-bodies placed next the free surface, and long; forked, and branching 
tail-like proeesaes extending down to the corium. These are usually 
regarded not as sensory epithelium-cells, but merely as serving to support 
the proper olfactory cells ; but, according to Exner, they are also con- 
nected with the olfactory fibres, and there is no sharp distinction 
between them and the bipolar cells. 8. Tapering cells are present, at 
least in some animals, in the deeper part of the epithelium. They rest 
by their bases ux>on the corium, and project between the other cells, 
which they assist to support. 

The corium of the olfactory mucous membrane is also very thick 
(fig. 2671- It con tains numerous blood \eisels, bundles of the olfactory 
nerve-fibres (which are non-medullatedi and a laige number of serous 
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glands known as Bowman's glands \b]. wliicli open upon the surface 
by fine ducts passing between tlie epithelium -cells. 



STRUCTURE OF THE AUDITORY GROAN. . 

The external ear prnper tpinnat is composed of elastic fibro-carti- 
lage, invested by a thui. closely adbere]it skin. The skin is covered by 
small hairs, and connected with these are the usual sebaceous follicles. 
In some parts — -e.g. the lobule— there is a considerable amount of 
adipose tissue ; and voluntary muscular fibres are in places attached to 
the cartilage and may be seen in sections of the eai'. 

The external auditory meatus is a canal formed partly of cartUage 
continuous with that of the pinna, partly of bone. It is lined by a 
prolongation of the skin and is closed by the membrana tympani, over 
which the skin is prolonged as a very thin layer. Near the orifice the 
akin has hairs and sebaceous glands, and the meatus is also provided 
throughout tlie cartilaginous part with mmall convoluted tubular glands 
of a brownish- yellow colour, which yield a waxy secretion {ceruvtmous 
qUiiids). They appear to represent modified sweat-glands. 

The t]nnpanum is lined by a mucous membrane which is continuous 
through the Eustachian tube with the mucous membrane of the 
pharynx ; it is also prolonged into tlie mastoid cells. The epithelium 
is columnar and ciliated in some parts, but in others — e.g. roof, promon- 
tory, ossicles, and membrana tympani — it is a pavement -epitlielium. 

The membrana tympani is a thin membrane formed of fibrous 
bundles which radiate from tho umbo. Within the radial fibres are a 
few annular bundles. Covering the fibrous membrane externally is a thin 



STRUCTURE OF THE EUSTACHIAN TUBE 231 

layer continuous with the skin of the meatus ; covering it internally is 
another thin layer, derived from the mucous membrane of the tympanic 
cavity. Blood-vessels and lympliatiuB are distributed to the membrane 
chiefly in the cutaneous and mucoui layers 

The EufltachiBiL tnbe is the canal leading from the tympanum to 
the pharynx. It is formed of bone neai the tjmpanum but below, 



Fig. 268.— Section 
I. 2, bent oartilagLnons plstt ; 
niDCOUsglaurl^; B. 10, (at ; 




near the pharynx, it is bounded partly by a bent piece of cartilage 
(fig. 268, 1, a), partly by iibrous tissue. The latter contains numerous 
mucous glands 16, 7), which open into tlie tube, and on the outer side 
a band of muscular tissue (a) which joins the tensor palati. The epithe- 
liomis ciliated. 
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LESSON XLIL 

STRUCTURE OF THE LABYRINTH, 

1. Sections across one of the membranous semicircular canals of a fish 
(skate). 

2. Longitudinal sections through the ampulla of a semicircular canal 
(skate). 

8. Vertical sections through the middle of the cochlea of a mammal. 

The cochlea is put quite fresh into 0*2 per cent, chromic acid containing 
a few drops of 1 per cent, osmic acid. When decalcified, it is well washed, 
and then placed in spirit for a day or more. 

In preparing sections of the above three preparations it is advisable, in 
order that. the epithelium should be kept in position, to mount them by the 
creosote-shellac process. They may previously be stained in bulk either by 
alcoholic masrenta or borax-carmine. 



•o' 



4. Teased preparations of the auditory epithelium of an ampulla or of the 
macula of the utricle, from the fish. 

5. Teased preparations of the epithelium of the organ of Corti from the 
guinea-pig. 

Both 4 and 5 are made from osmic preparations. 

Make sketches from all these preparations under the liigh power. 



The labyrinth, which is the essential part of the auditory organ, 
consists of a complex membranous tube lined by epithelium and filled 
with endolymph, contained within a bony tube — the osseous labyrinth 
— of corresponding complexity of shape (figs. 269, 270). The mem- 
branous labyrinth does not wholly fill the bony cavity ; the rest of the 
space is occupied by perilymph. The membranous labyrinth (fig. 269) 
is composed of the utricle iu), and the three semicircular canals^ each 
with an enlargement or ampulla which opens into it, tlje saccule is) 
and the canal of the cochlea (c. c.) 

The branches of the auditory nerve pass to certain parts only of 
the membranous labyrinth, viz. : the maculae of the utricle and 
saccule ; the cristae of the ampullae, and along the whole length of the 
canal of the cochlea (the shaded parts in fig. 269). 
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At these places the lining epithelium is specially modified to form 
a Bensory or nerve ■epithehum ; elsewhere it is a simple pavement- 
epithelium. 




The membranous semicircular canals and the utricle and saccule 
are composed of fibrous tiBSue, wliicli is adherent along one side to the 
endosteum of the bony canal ; from the opposite side bands of fibrous 
tissue pass across tlie perilymph. Within the fibrous membrane is a 
thick clear tunica propria, wliich, in the semicircular canals, forms 
papillary elevations in the interior of the tube (figs. 271, 272). 

The places of entrance of the nerve-fibres into the ampullie are 
marked by a transvei"se, inwardly projecting ridge (crista), in tlie 
saccule and utricle by a thickening of the tunica propria {vtaculai. 
The epithelium at these places is formed of columnar cells (fig. 273). 
which are surmounted by long, stiff, tapering hairs {auditory hairs, 
fig. 273, ft I, and to Hiess hair-cells the axis-cyhnders of the nei^e- fibres 
pass directly (fig. 274); they are therefore — like the rod- and cone- 
elements of the retina, the bipolar cells of the olfactory membrane, and 
the gustatory cells of the taste-buds— sensory or neural epithelium -cells. 
Between them are a number of thin and somewhat rigid nucleated 
cells {fibre-cells of Eetzius, fig. 274, /|, which rest upon the basement- 
membrane, and are connected at their free extremity with a cuticular 
membrane, through which the auditory hairs project. 

The auditory hairs do not project free into the endolymph, but 
into a soft mucus-like subKtance. of a dome-like form, in the ampulhp 
(fig. 2781, and which in the saccule and utricle hasa mass of calcareous 
particles [otoliths] embedded in it. 
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Tlie cocUea consists of a bonjr tube coiled spirally around an axis, 
which is l<nown as tlie columella (fig. 276). The tube is divided 
longitudinally by a partition which is formed partly by a projecting 




lamina of bone {spiral lavihta), partly by a flat membrane {basilar 
membrane), into two parts or scala ; the upper (supposing tlie cochlea 
resting base downwards^ being termed the Bcala vestibuli (fig. 276, s.v.) 
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the lower the scala tympani {s.t.); the latter is closed at its larger 
end by the membrane of the fenestra rotunda. The scalte are lined by 
endosteum, and are filled with perilymph, continuous with tliat of the 
rest of the osseous labyrinth at the commencement of the scala vestibuli ; 
they communicate at the apex by a small opening, the lielicotrema. 

The scala vestibuli does not occupy the whole of that part of the 
bony tube of the cochlea which is above the partition. Its outer third 
is cut off by a delicate connective-tissue membrane [ynevihrane of 
Beissner, fig. 276, B), which springs from near the end of the 
spiral lamina, and passes upwards and outwards to the outer wall, thus 
separating a canal (D C) triangular in section, which is lined by epithe- 
lium, and represents the membranous labyrinth of the cochlea (canal 
of the cochlea). 

Canal of the cochlea. The floor of the canal of the cochlea is 
formed (1) of the extremity of the spiral lamina, which is thickened 
above by a peculiar kind of connective tissue, forming an overhanging 
projection known as the limbus (fig. 276, I) ; (2) of the basilar mem- 
brane (fe.w.), which stretches across from the end of the bony lamina 
to the outer wall, and is attached to this by a projection of reticular 
connective tissue termed the spiral ligament (Lsp.) 

The basilar membrane is composed of stiff, straight fibres, which 
extend from within out, and themselves rest on a homogeneous stratum. 
It is covered below by a layer of connective tissue continuous with the 
endosteum of the scala tympani ; above the modified epithelium which 
forms the organ of Corti rests upon it. It becomes gradually broader 
in the upper turns of the cochlea (rather more than twice as broad in 
the uppermost as in the lowermost turn), and its constituent fibres 
become therefore gradually longer. 

The organ of Corti consists of the following structures : 

1. The rods of Corti j two series (inner and outer) of stiff, striated 
fibres of a peculiar shape, the inner rods somewhat like a human ulna, 
the outer like a swan's head and neck (fig. 277). They rest by one ex- 
tremity (the foot) on the basilar membrane a short distance apart, and 




Fig. 277. — A pair of rods of Corti, from the rabbit's cochlea, in side 

VIEW. (Highly maguitied.) 

b, 6, basilar membrane ; i.r. inner rod ; e.r, outer rod. The nucleated protoplasmic masses ut 

the feet are also shown. 

are inclined towards one another, their larger ends (heads) being jointed 
together ; the series of rods thus enclose a sort of tunnel, the floor of 
which is formed by a part of tlie basilar membrane. Close to their 
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ftiet may usually be seen the remainder of the celU from which they 
have been formed. The inner rods are narrower and rather more 
numerouB than the outer. Eacli outer rod has a process which extends 
outwards and is known as the phalangeal process. This forms part 

of- 

2. A reticiilar lami?ia (fig. 279, l.r.), which is acuticular structure 
extending like a wire-net over the outer epithelium -cells of the organ 
of Corti, and is composed of two or three aeries of stiff fiddle-shaped 
rings (phalanges) cemented together in such a manner as to leave 
square or oblong apertures through which the hair-eells {see below) 
project. 

3. The outer hair-cells placed external to the rods of Corti. These 
are epithelium -cells of columnar shape, arranged iii three or four series 




rode of Corti, jointed to^thisr i n. base of 
hair-cpllfl ; /, lower ends of hair-cclla ; tf, n 



m. hotds ol the 
Dn£l ot 'Cortl ; 



<tig. 278, p, q, r]. The free extremity of the cell is surmounted hy a 
Dundle of short auditory hairs, and projects through one of the 
apertures in the reticular lamina; the fixed extremity is prolonged 
into a stiff cuticular process (fig. 280, pf), which is attached to the 
basilar membrane. Between them are other supporting cells which 
are tapered in the same manner, resting by their larger end upon the 
basilar membrane, and prolonged above into a cuticular process which 
is attached to the reticular lamina (cells of Deilers, fig. 278, z). They 
are said by Waldeyer to be sometimes united with the outer hair-cells, 
BO as to form double cells. 

4. The inner hair-cells (fig. 278, t), placed internal to the rods of 



SITIUCTURE OF THE COCHLEA 



Or '^« 



M 



iir 2 9 — Semi-i 




mogn fied ) 



y/ /// // tig s totherdghtJntJieKclioi 






(ormli ^ iftitl tbe two tow? of 

iHriih 1 On tbc left ot tlir 
Bgure tl e i»nn«M»e-tlwin; 

maet liQ«r ot the baailac Diem- 

uppf^ Uycrs, Portion? of tbo 
bullar pKHWUu of the onter 

■nd tbere to the membiaDe kt 



From the guinea-pig. (Highly magnitlcd.) 



240 THE ESSENTIALS OF HISTOLOGY 

Corti. They form a single aeries of columnar celk sarmoanted by 
auditoiy hairs, lying in close apposition to the inner rods. 

The rest of the epithelium -eel Is have no important characteristics. 
They are long and columnar next the outer hair-oella, but soon diminish 
ill size, becoming cubical, and in this form they are continued over 
the outer wall of the cochlear canal. Here tliey cover a very vascular 
membrane istria vascularis, fig. 276, str), which is frequently pigmented ; 
its capillary blood-vessels may even penetrate between the epithelium- 
cells. Internal to the inner hair-cells the epithelium also soon becomes 
cubical ; it is prolonged in this form over the limbus of the spiral 
lamina. The epithelium of Reissner's membrane is of the pavement 
variety. 

The membrana tectoria (fig. 276. M.t.) is a soft, fibrillated 
structure, which is attached along the upper surface of the limbus, and 
lies like a pad over the organ of Corti. It thins out towards the 
distal margin, here becoming somewhat reticular, anci, according to 
Retzius, attached to the lamina reticularis. In sections it usually 
appears raised a short distance above the auditory hairs, but it is 
possible that it may rest upon them during life. 
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The fibres of the cochlear branch of the auditory nerve enter the 
base of the columella, and run in canals through its substance, being 
gradually defiected outwards as they pass upwards into the spiral 
lamina, at tlie base of which they swell out into a ganglionic cord 
(spiral ganglionl. 

After traversing the spiral lamina they emerge in bundles, and the 
fibres then, having lost their medullary sheath, pass into the epithe- 
lium of tlie inner hair-cell region. Here some of them are connected 
directly with the inner hair-cetls, whilst others pass in the form of 
delicate fibrils across the tuimel of Corti, to become connected with 
the outer hak-cella (fig. 278). 
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General Methods of Preierving and Hardening Tiisnei and Organs.^— The 
fluids which are most commonly used are alcohol, chromic acid solution 
(1 in 600), picric acid solution (saturated), bichromate of potash solution 
(2 per cent.), Muller's fluid (bichromate of potash 2 J parts ; sulphate of soda 
1 part ; water 100 parts), and bichromate of ammonia (2 per cent.) The 
following are the methods of hardening the several tissues and organs which 
are found to give the best general results : - 



Tissue or Organ 

Bladder 

Blood-vessels . 

Brain 

Elastic ligament 

Embryos . 

Eye . 

Eyelids 

Ganglia 

Heart 

Injected organs 

Intestine . 

Kidney 

Lachrymal gland 

Larynx 

Liver 

Lung 

Mammary gland 

Marrow of bone 

Muscular tissue, striated 

„ non-striated 

Nerve 
(Esophagus 
Ovary 
Pancreas . 
Betina 

Salivary glands 
Sclerotic and cornea 
Skin . 



Hardening Fluid 

Chromic acid. 

Alcohol, or bichromate of potash. 

Bichromate of ammonia. 

Bichromate of potash. 

Chromic acid or picric acid. 

Miiller's fluid. 

Alcohol. 

Picric acid. 

Alcohol, or bichromate of potash. 

Alcohol. 

Distend with chromic acid. 

Bichromate of potash. 

Alcohol. 

Chromic acid. 

Bichromate of potash. 

Distend with chromic acid. 

Alcohol. 

Alcohol. 

Bichromate of potash. 

Chromic acid. 

Picric acid. 

Distend with chromic acid. 

Chromic acid. 

Alcohol. 

Muller's fluid. 

Alcohol. 

Alcohol, or Muller's fluid. 

Alcohol. 



' Methods of preparation required for 



special purposes are given in the Lessons. 

K 
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Tissue jor Organ 

Spinal cord 
Spleen 
Stomach . 

Suprarenal capsule . 

Tendon and ligament 

Testis 

Thymus gland 

Thyroid gland 

Tongue 

Tonsils 

Trachea 

Ureter 

Uterus 



Hardening Fluid 

Bichromate of ammonia. 

Bichromate of potash. 

Distend with chromic acid or with 

alcohol. 
Alcohol. 
Alcohol. 
Alcohol. 
Alcohol. 
Alcohol. 

Bichromate of potash. 
Alcohol. 
Chromic acid. 
Chromic acid. 
Chromic acid. 



Tissues to be hardened in alcohol may either be placed at <uce in strong 
spirit (90 per cent, alcohol), or the hardening may be effected gradually, the 
tissue being placed first in weak spirit (50 per cent.) for twenty-four hours, 
then in somewhat stronger, and finally in strong spirit or absolute alcohol. 
They are ready for cutting after having been twenty -four hours in strong 
spirit. 

For tissues that are to be hardened in { per cent, chromic acid, an immer- 
sion of firom 7 to 14 days is generally necessary ; they may then be washed 
with water, and placed in alcohol for preservation and to complete the pro- 
cess of hardening. 

Organs placed in bichromate of potash or Miiller's fluid are ready for 
sections in a fortnight or three weeks ; they may, however, be left for a much 
longer time in those fluids without deterioration. With picric acid the 
hardening process is generally complete in two or three days; the organs 
should then be washed for some hours under a tap and transferred to spirit. 

The hardening of the brain and spinal cord in bichromate of ammonia 
takes three or four weeks. These organs should not be left too long in the 
solution, since they are apt to become brittle, but sections should be prepared 
from them as soon as ready. 

In no case should the pieces of tissue to be hardened be too thick for the 
fluid readily to penetrate to every part. 

Embedding of Hardened Tissues, and Preparation of Sections. — Sections are 
most advantageously made with some form of microtome. It is generally 
needful to support the hardened tissue whilst it is being cut. and with this 
object it is embedded in some fatty or other substance which is applied to it 
in the fluid condition and becomes solid on standing. The embedding sub- 
stance can either simply enclose the tissue, or the tissue may be soaked in 
it : the latter method is the one most commonly employed. 

The embedding substance chiefly used is paraffin. 

Embedding- in paraffin. — Before being soaked in melted paraffin, the 
piece of tissue is stained with borax-carmine or liaematoxylin, dehydrated by 
absolute alcohol, and is then soaked in turpentine. From turpentine it is 
transferred to melted paraffin, which should not be too hot, and soaked in this 
for an hour or more, according to thickness. It is then placed in any desired 
position in a paper tray or on the microtome and surrounded by melted 
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paraffin. When cold, thin sections can be cut, the paraffin dissolvea out by 
turpentine, and the sections mounted. 

Preparatio7i of frozen sections, — The bichromate sohitions are the best 
tluids to use for preserving tissues which are to be frozen in place of being 
embedded. The tissue in such cases should not be put into alcohol, but 
merely requires to be dipped in strong gum before being placed upon the 
freezing microtome. Portions of the central nervous system need to be 
soaked in gum to which a little syrup has been added. 

Staining and mounting of sections. — The fluids most commonly employed 
for the staining of sections are : — 1. A dilute watery solution of ha;matoxyhn 
and alum ; 2. A solution of carmine ; 8. A solution of picro-carminate of am- 
monia. The time of immersion in the staining fluid varies according to the 
strength of the fluid and the mode by which the tissue has been hardened. 
The necessity of staining sections may be avoided if the piece of tissue is 
stained in bulk before embedding. For this purpose a carmine solution is 
mostly used, on account of its penetrative power, that known as borax-carmine 
being the best. The tissue must be left in it for twenty-four hours or more, 
and then placed in acidulated alcohol. An alcoholic solution of magenta can 
be used for staining in bulk ; from this the tissue goes into a small quantity 
of oil of cloves or into turpentine, and, after being soaked with this, into the 
melted paraffin. 

If the tissues have not been stained in bulk, the following is the order of 
transference of the sections (they are supposed, if cut from paraffin, to have 
been freed from this by immersion in turpentine) :— 

1. From turpentine to absolute alcohol (5 minutes). 

2. From alcohol to distilled water (^ minute). 

3. From distilled water to haematoxylin or carmine (5 minutes or more). 

4. From haematoxylin to distilled water (J minute). 

5. From distilled water to alcohol (2 or 3 minutes). 

6. From alcohol to oil of cloves (1 minute). 

7. From oil of cloves to Canada balsam. 

If the tissues have already been stained in bulk, the sections are simply 
mounted m Canada balsam after the paraffin used for embedding has been 
dissolved away from them in turpentine. 

Creosote-shellac method of tnounting, — Friable sections, such as sections 
of small embryos, and ribands of sections such as are cut with many micro- 
tomes, are mounted in the following way : — The slide is smeared with a solu- 
tion of shellac in creosote, the sections are placed in this and warmed so as to 
melt their paraffin. They are thus fixed by the shellac, and the slide can be 
immersed in turpentine to remove the paraffin, and the sections then covered 
in Canada balsam. For this method the tissue should always have been pre- 
viously stained in bulk. 

Solutions employed for Staining : — 1. Solution of hcematoxylin in water.— 
Rub together in a mortar 10 grammes of powdered alum and 5 grammes of 
extract of haematoxylin with 25 cubic centimeters of 70 per cent, alcohol, 
gradually adding 100 cubic centimeters of distilled water. Decant into a 
bottle and add a drop or two of ammonia. Let the mixture stand a few 
days, occasionally shaking it. For staining, add two or three drops to a 
watch-glass full of distilled water, and filter if necessary. 

2. &renac}ier's hcematoxylin. — To 150 cubic centimeters of a satiu'ated 
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solution of alum in water, add 4 cubic centimeters of saturated solution of 
hematoxylin in alcohol. Let the mixture stand 8 days, then decant, and 
add 25 cubic centimeters of glycerine, and 25 cubic centimeters of methylic 

alcohol. 

8. Kleitienherg'8 h(pmatoxylin. — This serves better for staining in bulk. 
Saturate 70 per cent, alcohol first with calcium chloride and then with alum, 
and after filtration add six to eight volumes of 70 per cent, alcohol. 

Take a freshly prepared saturated solution of hsematoxylin in absolute 
alcohol, and add it drop by drop to the above mixture until it is of a distinct 
purplish colour. 

This solution improves on keeping. It may if necessary be diluted with 

more of the mixture. 

When haematoxylin solutions become red instead of blue, a trace of 
ammonia will restore the requisite colour. 

4. Canninafe of ammonia. — Prepared by dissolving carmme in ammonia 
and allowing the excess of ammonia to escape by slow evaporation. The 
salt should be allowed to dry and be dissolved in water as required. 

5. FicrO'Carmimite of ammonia {picro-carmirie), — To a saturated solution 
of picric acid add a strong ammoniacal solution of carmine, until a precipitate 
begins to form. Evaporate on the water-bath to Jth ; filter from the sedi- 
ment and evaporate the filtrate to dryness. Make a 5 per cent, solution oi 
the residue, diluting further as required. 

6. Borax-carmine, — a. Dissolve 4 grammes borax and 3 grammes 
carmine in 100 cubic centimeters of warm water. Add 100 cubic centimeters 
of 70 per cent, alcohol, filter and leL stand. This solution improves on keep- 
ing. It is useful for staining in bulk. 

/3. Boil 0*5 gramme carmine and 1 gramme borax in 100 cubic centi- 
meters water. Filter and add acetic acid drop by drop until the original 
violet colour becomes crimson ; then filter once more. This solution is used 
for staining sections. 

After staining with borax -carmine, the tissue should in all cases be placed 
in 70 per cent, alcohol containing 5 drops of hydrochloric acid to 100 cubic 
centimeters. 

7. Magenta,— T\\\^ may be kept in solution in alcohol (0*5 to 1 per cent.) 
For fresh tissues and for sections to be mounted in glycerine, an excellent 
staining fluid is obtained by adding one or two drops to a watch-glass of water. 
For sections to be mounted in Canada balsam a solution in oil of cloves is 
used. This is best made by adding a drop of the alcoholic solution to a little 
oil of cloves in a watch-glass : the sections after being stained are washed 
in spirit of turpentine. 

8. Gentian viclet. — ^lix 20 cubic centimeters water with 10 cubic centi- 
meters alcohol and 10 cubic centimeters glycerine, and add to the mixture 
10 drops of a 1 per cent, solution of gentian violet in alcohol and 10 drops 
of a 25 per cent, solution of formic acid in water. 

This solution gives excellent results with firesh tissues, especially with 
epithelium. 

9. Safranin. — A saturated alcoholic solution is used for staining cell- 
nuclei. The tissue elements having been fixed by dilute chromic acid or by 
alcohol, small shreds or thin sections are placed for 12 to 24 hours in a little 
of the solution, mixed with half its bulk of water. The shreds are rinsed in 
absolute alcohol (which must contain no trace of firee acid) until the colour is 
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washed out from everything except the nuclei ; they are then at once trans- 
ferred to turpentine, and from this are mounted in Canada balsam. 

10. Aniline blue-black, — Dissolve 1 gramme of aniline blue-black in a 
mixture of 30 parts of water with 20 of alcohol. This serves for staining the 
central nervous system either in bulk or in sections. 

11. Staining with cldoride of gold. —a. Cohnheim's method. — Place the 
fresh tissue for from 30 to 60 minut.^s in J per cent, solution of chloride of 
f^old ; then wash and transfer to a large quantity of water just acidulated 
with acetic acid. Keep for 2 or 8 days in the light in a warm place. 

j8. LbwiVs tnethod. — Place small pieces of the fresh tissue in a mixture 
of 1 part of formic acid to 2 to 4 parts of water for ^ to 1 minute ; then in 
1 per cent, chloride of gold solution for 10 to 1«3 minutes ; then back again into 
the formic acid mixture for 24 hours and then into pure formic acid for 24 
hours more. After removal from the gold, and whilst in the acid, the tissue 
must be kept in the dark. 

y. Ranvier'8 method. — Immerse in lemon-juice for 5 to 10 minutes, then 
wash with water and place in 1 per cent, gold chloride solution for 20 minutes. 
Then treat either as in Cohnheim's or in Lowit's method. 

12. Staining ivith nitrate of silver, — "Wash the fresh tissue with distiUed 
water; immerse in J to 1 per cent, nitrate of silver solution for 5 to 10 
minutes ; rinse with distilled water and expose to bright sunlight either in 
water, alcohol, or glycerine. 

• Monnting Solutions: — 1. Saline solution.— Pi, 0*G per cent, solution of 
common saU is used in place of serum for mounting fresh tissues for imme- 
diate examination. 

2. A mixture of glycerine and tvater in equal parts. 

• 3. FarranVs solution, — Take a mixture of equal parts of glycerine and 
saturated watery solution of arsenious acid, and stii' gum arabic with it until a 
thick syrupy fluid is formed. Filter. 

4. Canada balsam, from which the volatile oils have been driven ofif by 
heat, dissolved in benzole. 
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solution of alum in water, add 4 cubic centimeters of saturated solution of 
haematoxylin in alcohol. Let the mixture stand 8 days, then decant, and 
add 25 ciibic centimeters of glycerine, and 25 cubic centimeters of methylic 

alcohol. 

3. Kleitienherg'8 h{pmatoxylin,—Th\s serves better for staining in bulk. 
Saturate 70 per cent, alcohol first with calcium chloride and then with alum, 
and after filtration add six to eight volumes of 70 per cent, alcohol. 

Take a fieshly prepared saturated solution of hsematoxylin in absolute 
alcohol, and add it drop by drop to the above mixture until it is of a distinct 
purplish colour. 

This solution improves on keeping. It may if necessary be diluted with 
more of the mixture. 

When haematoxylin solutions become red instead of blue, a trace of 
ammonia will restore the requisite colour. 

4. Canninafe of ammonia. — Prepared by dissolving carmme in ammonia 
and allowing the excess of ammonia to escape by slow evaporation. The 
salt should be allowed to dry and be dissolved in water as required. 

5. Ficro'carminate of ammonia {picro -carmine), — To a saturated solution 
of picric acid add a strong ammoniacal solution of carmine, until a precipitate 
begins to form. Evaporate on the water-bath to Jth ; filter from the sedi- 
ment and evaporate the filtrate to dryness. Make a 5 per cent, solution oi 
the residue, diluting further as required. 

6. Borax -carmine, — a. Dissolve 4 grammes borax and 3 grammes 
carmine in 100 cubic centimeters of warm water. Add 100 cubic centimeters 
of 70 per cent, alcohol, filter and leL stand. This solution improves on keep- 
ing. It is useful for staining in bulk. 

d. Boil 0*5 gramme carmine and 1 gramme borax in 100 cubic centi- 
meters water. Filter and add acetic acid drop by drop until the original 
violet colour becomes crimson ; then filter once more. This solution is used 
for staining sections. 

After staining with borax-cai*niine, the tissue should in all cases be placed 
in 70 per cent, alcohol containing 5 drops of hydrochloric acid to 100 cubic 
centimeters. 

7. Magenta,— l!h\% may be kept in solution in alcohol (0*5 to 1 per cent.) 
For fresh tissues and for sections to be mounted in glycerine, an excellent 
staining fluid is obtained by adding one or two drops to a watch-glass of water. 
For sections to be mounted in Canada balsam a solution in oil of cloves is 
used. This is best made by adding a drop of the alcoholic solution to a little 
oil of cloves in a watch-glass : the sections after being stained are washed 
in spirit of turpentine. 

8. Gentian mclet.—^lhi 20 cubic centimeters water with 10 cubic centi- 
meters alcohol and 10 cubic centimeters glycerine, and add to the mixture 
10 drops of a 1 per cent, solution of gentian violet in alcohol and 10 drops 
of a 25 per cent, solution of formic acid in water. 

This solution gives excellent results with firesh tissues, especially with 
epithelium. 

9. Safranin. — A saturated alcoholic solution is used for staining cell- 
nuclei. The tissue elements having been fixed by dilute chromic acid or by 
alcohol, small shreds or thin sections are placed for 12 to 24 hours in a little 
of the solution, mixed with half its bulk of water. The shreds are rinsed in 
absolute alcohol (which must contain no trace of firee acid) until the colour is 
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washed out from everything except the nuclei ; they are then at once trans- 
ferred to turpentine, and from this are mounted in Canada balsam. 

10. Aniline blue-black. — Dissolve 1 gramme of aniline blue-black in a 
mixture of 30 parts of water with 20 of alcohol. This serves for staining the 
central nervous system either in bulk or in sections. 

11. Staining with chloride of gold. — a. Cohnheim'a method, — Place the 
fresh tissue for from 30 to 60 miniitis m J per cent, solution of chloride of 
g'old ; then wash and transfer to a large quantity of water just acidulated 
with acetic acid. Keep for 2 or 3 days in the light in a warm place. 

8, LbwiVs tnethod, — Place small pieces of the fresh tissue in a mixture 
of 1 part of formic acid to 2 to 4 parts of water for i to 1 minute ; then in 
1 per cent, chloride of gold solution for 10 to 15 minutes ; then back again into 
the formic acid mixture for 24 hours and then into pure formic acid for 24 
hours more. After removal from the gold, and whilst in the acid, the tiss-ue 
must be kept in the dark. 

y. Ranvier'8 method, — Immerse in lemon-juice for 5 to 10 minutes, then 
wash with water and place in 1 per cent, gold chloride solution for 20 minutes. 
Then treat either as in Cohnheim's or in Lowit's method. 

12. Staining with nitrate of silver, — "Wash the fresh tissue with distiUed 
water; immerse in ^ to 1 per cent, nitrate of silver solution for 5 to 10 
minutes ; rinse with distilled water and expose to bright sunlight either in 
water, alcohol, or glycerine. 

• Monnting Solutions : — 1. Saline solution, — A 0*6 per cent, solution of 
common saU is used in place of serum for mounting fresh tissues for imme- 
diate examination. 

2. A mixture of glycerine and tvater in equal parts. 

• 3. FarranVs solution, — Take a mixture of equal parts of glycerine and 
saturated watery solution of arsenious acid, and stir gum arabic with it until a 
thick syrupy fluid is formed. Filter. 

4. Canada balsam, from which the volatile oils have been driven ofif by 
heat, dissolved in benzole. 
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solution of alum in water, add 4 cubic centimeters of saturated solution of 
hiematoxylin in alcohol. Let the mixture stand 8 days, then decant, and 
add 25 cubic centimeters of glycerine, and 25 cubic centimeters of methylic 

alcohol. 

B. Kleitienherg'8 htpmatoxylin,— This serves better for staining in bulk. 
Saturate 70 per cent, alcohol first with calcium chloride and then with alum, 
and after filtration add six to eight volumes of 70 per cent, alcohol. 

Take a freshly prepared saturated solution of hsematoxylin in absolute 
alcohol, and add it drop by drop to the above mixture until it is of a distinct 
purplish colour. 

This solution improves on keeping. It may if necessary be diluted with 

more of the mixture. 

When haematoxylin solutions become red instead of blue, a trace of 
ammonia will restore the requisite colour. 

4. Canniuate of ammonia. — Prepared by dissolving carmme in ammonia 
and allowing the excess of ammonia to escape by slow evaporation. The 
salt should be allowed to dry and be dissolved in water as required. 

5. PicrO'Carminate of ammonia {picro -carmine), — To a saturated solution 
of picric acid add a strong ammoniacal solution of carmine, until a precipitate 
begins to form. Evaporate on the water-bath to Jth ; filter from the sedi- 
ment and evaporate the filtrate to dryness. Make a 5 per cent, solution oi 
the residue, diluting further as required. 

6. Borax-carmine. — a. Dissolve 4 grammes borax and 3 grammes 
carmine in 100 cubic centimeters of warm water. Add -100 cubic centimeters 
of 70 per cent, alcohol, filter and leL stand. This solution improves on keep- 
ing. It is useful for staining in bulk. 

/3. Boil 0*5 gramme carmine and 1 gramme borax in 100 cubic centi- 
meters water. Filter and add acetic acid drop by drop until the original 
violet colour becomes crimson ; then filter once more. This solution is used 
for staining sections. 

After staining with borax-cai*mine, the tissue should in all cases be placed 
in 70 per cent, alcohol containing 5 drops of hydrochloric acid to 100 cubic 
centimeters. 

7. Magenta. — This may be kept in solution in alcohol (0*5 to 1 per cent.) 
For fresh tissues and for sections to be mounted in glycerine, an excellent 
staining fluid is obtained by adding one or two drops to a watch-glass of water. 
For sections to be mounted in Canada balsam a solution in oil of cloves is 
used. This is best made by adding a drop of the alcoholic solution to a little 
oil of cloves in a watch-glass : the sections after being stained are washed 
in spirit of turpentine. 

8. Gentian violet.— ^Iha 20 cubic centimeters water with 10 cubic centi- 
meters alcohol and 10 cubic centimeters glycerine, and add to the mixture 
10 drops of a 1 per cent, solution of gentian violet in alcohol and 10 drops 
of a 25 per cent, solution of formic acid in water. 

This solution gives excellent results with firesh tissues, especially with 
epithelium. 

9. Safranin. — A saturated alcoholic solution is used for staining cell- 
nuclei. The tissue elements having been fixed by dilute chromic acid or by 
alcohol, small shreds or thin sections are placed for 12 to 24 hours in a little 
of the solution, mixed with half its bulk of water. The shreds are rinsed in 
absolute alcohol (which must contain no trace of firee acid) until the colour is 
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washed out from everything except the nuclei ; they are then at once trans- 
ferred to turpentine, and from this are mounted in Canada balsam. 

10. Aniline blue-black, — Dissolve 1 gramme of aniline blue-black in a 
mixture of 30 parts of water with 20 of alcohol. This serves for staining the 
central nervous system either in bulk or in sections. 

11. Staining tvith chloride of gold, -a. Cohnheitn's method. — Place the 
fresh tissue for from 30 to 60 minrit^^s m J per cent, solution of chloride of 
g'old ; then wash and transfer to a large quantity of water just acidulated 
with acetic acid. Keep for 2 or 3 days m the light in a warm place. 

Q, LowiVs tnethod, — Place small pieces of the fresh tissue in a mixture 
of 1 part of formic acid to 2 to 4 parts of water for ^ to 1 minute ; then in 
1 per cent, chloride of gold solution for 10 to 15 minutes ; then back again into 
the formic acid mixture for 24 hours and then into pure formic acid for 24 
hours more. After removal from the gold, and whilst in the acid, the tissue 
must be kept in the dark. 

y, Ranvier's method. — Immerse in lemon-juice for 5 to 10 minutes, then 
wash with water and place in 1 per cent, gold chloride solution for 20 minutes. 
Then treat either as in Cohnheim's or in Lowit's method. 

12. Stainirig ivith nitrate of silver. — "Wash the fresh tissue with distilled 
water; immerse in J to 1 per cent, nitrate of silver solution for 5 to 10 . 
minutes ; rinse with distilled water and expose to bright sunlight either in 
water, alcohol, or glycerine. 

• Monnting Solutions : — 1. Saline solution. — A 0*6 per cent, solution of 
common salt is used in place of serum for mounting fresh tissues for imme- 
diate examination. 

2. A mixture of glycerine and tvaier in equal parts. 

• 3. FarranVs solution. — Take a mixture of equal parts of glycerine and 
saturated watery solution of arsenious acid, and stir gum arabic with it until a 
thick syrupy fluid is formed. Filter. 

4. Canada balsam, from which the volatile oils have been driven ofif by 
heat, dissolved in benzole. 
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solution of alum in water, add 4 cubic centimeters of saturated solution of 
haematoxylin in alcohol. Let the mixture stand 8 days, then decant, and 
add 25 cubic centimeters of glycerine, and 25 cubic centimeters of methylic 

alcohol. 

3. Kleinenherg'8 htpmatoxylin,— This serves better for staining in bulk. 
Saturate 70 per cent, alcohol first with calcium chloride and then with alum, 
and after filtration add six to eight volumes of 70 per cent, alcohol. 

Take a freshly prepared saturated solution of haematoxylin in absolute 
alcohol, and add it drop by drop to the above mixture until it is of a distinct 
purplish colour. 

This solution improves on keeping. It may if necessary be diluted with 
more of the mixture. 

When haematoxylin solutions become red instead of blue, a trace of 
ammonia will restore the requisite colour. 

4. Carmmate o/flmmo///Vi.— Prepared by dissolving carmme in ammonia 
and allowing the excess of ammonia to escape by slow evaporation. The 
salt should be allowed to dry and be dissolved in water as required. 

5. Picro'carminate of ammonia {picro-carmine). — To a saturated solution 
of picric acid add a strong ammoniacal solution of carmine, until a precipitate 
begins to form. Evaporate on the water-bath to Jth ; filter from the sedi- 
ment and evaporate the filtrate to dryness. Make a 5 per cent, solution oi 
the residue, diluting further as required. 

6. Borax-carmine, — a. Dissolve 4 grammes borax and 3 grammes 
carmine in 100 cubic centimeters of warm water. Add 100 cubic centimeters 
of 70 per cent, alcohol, filter and leL stand. This solution improves on keep- 
ing. It is useful for staining in bulk. 

/3. Boil 0*5 gramme carmine and 1 gramme borax in 100 cubic centi- 
meters water. Filter and add acetic acid drop by drop until the original 
violet colour becomes crimson ; then filter once more. This solution is used 
for staining sections. 

After staining with borax-carmine, the tissue should in all cases be placed 
in 70 per cent, alcohol containing 5 drops of hydrochloric acid to 100 cubic 
centimeters. 

7. Magenta.— This may be kept in solution in alcohol (0*5 to 1 per cent.) 
For fi*esh tissues and for sections to be mounted in glycerine, an excellent 
staining fluid is obtained by adding one or two drops to a watch-glass of water. 
For sections to be mounted in Canada balsam a solution in oil of cloves is 
used. This is best made by adding a drop of the alcoholic solution to a little 
oil of cloves in a watch-glass : the sections after being stained are washed 
in spirit of turpentine. 

8. Gentian violet.— Wix 20 cubic centimeters water with 10 cubic centi- 
meters alcohol and 10 cubic centimeters glycerine, and add to the mixture 
10 drops of a 1 per cent, solution of gentian violet in alcohol and 10 drops 
of a 25 per cent, solution of formic acid in water. 

This solution gives excellent results with firesh tissues, especially with 
epithelium. 

9. Safran'ni. — A saturated alcoholic solution is used for staining cell- 
nuclei. The tissue elements having been fixed by dilute chromic acid or by 
alcohol, small shreds or thin sections are placed for 12 to 24 hours in a little 
of the solution, mixed with half its bulk of water. The shreds are rinsed in 
absolute alcohol (which must contain no trace of free acid) until the colour is 
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washed out from everything except the nuclei ; they are then at once trans- 
ferred to turpentine, and from this are mounted in Canada balsam. 

10. Aniline blue-black, — Dissolve 1 gramme of aniline blue-black in a 
mixture of 30 parts of water with 20 of alcohol. This serves for staining the 
central nervous system either in bulk or in sections. 

11. Staining with chloride of (folff. — a. Cohnheim's method, — Place the 
fresh tissue for from 30 to 60 miniitis m J per cent, solution of chloride of 
j^old ; then wash and transfer to a large quantity of water just acidulated 
with acetic acid. Keep for 2 or 8 days m the light in a warm place. 

8. LbwiVs method,— "Place small pieces of the fresh tissue in a mixture 
of 1 part of formic acid to 2 to 4 parts of water for ^ to 1 minute ; then in 
1 per cent, chloride of gold solution for 10 to 1«3 minutes ; then back again into 
the formic acid mixture for 24 hours and then into pure formic acid for 24 
hours more. After removal from the gold, and whilst in the acid, the tissue 
must be kept in the dark. 

y, Banvier'8 method, — Immerse in lemon-juice for 5 to 10 minutes, then 
wash with water and place in 1 per cent, gold chloride solution for 20 minutes. 
Then treat either as in Cohnheim's or in Lowit's method. 

12. Staining with nitrate of silver, — "Wash the fresh tissue with distiUed 
water; immerse in J to 1 per cent, nitrate of silver solution for 5 to 10 
minutes ; rinse with distilled water and expose to bright sunlight either in 
water, alcohol, or glycerine. 

• Monnting Solutions : — 1. Saline solution, — A 0*6 per cent, solution of 
common saU is used in place of serum for mounting fresh tissues for imme- 
diate examination. 

2. A mixture of glycerine and ivaier in equal parts. 

• 3. FarranVs solution, — Take a mixture of equal parts of glycerine and 
saturated watery solution of arsenious acid, and stir gum arabic with it until a 
thick syrupy fluid is formed. Filter. 

4. Canada balsam, from which the volatDe oils have been driven ofif by 
heat, dissolved in benzole. 



"/.^A ' .( v^!..n.«, , .2 % ^/>^ 



l. !kt-' • t ■■.'.'■ I ^, t 



I* 



LEA BROTHERS S CO.'S 

CLASSIFIED CATALOGUE 



I- MEDICAL AND SURGICAL 

|)nblicattous. J 

In xking the atlenlion of the profeeBion to tlie vorka advertiaed In the rolloving pngw, 
Q^ the publishers would state that uo pains are spared to secure a ccntiiiuance of the confi- 
dence earned for the publieBtions of the house by their careful Belection and at'cucacy and 
finish of eiecutioa. 

f^^ TKelargt n\aiAer of inquiriet necivedf'om the profcusiim for a ^ner eliui of bindini;) titan m 

vsUiolly placed on medical books has irulaced in to put certain of our itandard pMieatiimii in 
haif Russia; and, thai the growmg laile may be encouraged, the prices have been fixed at so imaU 
an advance over the coat of sheep aa to plac-e it within the means of r^ to poaneia a library thai 
ikaU hove allracliona aa fcell for tlie ege as for Ok mind of the reading praelilioner. 

The printed prices are those at which books can generally l>e supplied by bookflellare 
throughout the United States, who can readily procure for their customera any works not 
kept in stock. Where access \o booksUirea is not convenient books will be sent hy mail bjr 
(lie piiblielicrs |>ostpaid on receipt of the printed price, and as the limit of mtiilalile weight 
has been removed, no difficidtj will be experienced in obtaining through the post-office 
any work in this catalogue. Ko risks, however, are aBsiimed either on the money or on 
the books, and no publications but our own are supplied, so that g;entlemen will in most 
cases find it more ccnTenient to deal with the nearest bookseller. 

LEA BROTHERS A CO. 

Nob, 706 and 708 Sansom St., Philadelphui, January, 1S90. 



o 



Practical Medical Periodicals. 
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SCIENCES, Monthly, $4.00 per annum. 
THE MEDICAL NEWS. Weekly, $4.00 per annum 
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THE MEDICAL NEWS. 
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THE MEDICAL NEWS— Continued. 

Cognizant of the value of the busy practitioner's time, The News will aim to supply, 
in the most concise form, and in an attractive shape, such material as must prove of the 
greatest interest and utility. Short contributions, therapeutically suggestive, from the 
foremost minds in the medical world, will appear in each issue ; hospitals and clinics will 
be drawn ui>on for information as to the latest methods of procedure ; the medical press 
of botli continents will be weekly represented by condensed extracts; editorial considera- 
tion by recognized authorities will be given to varied matters of professional interest; 
society proceedings will appear in a very condensed form, and a competent corps of local 
oorresfiondents covering all centres of medical importance will promptly report by mail 
and telegraph all news of medical interest. 

Three new departments will be instituted, viz : Clinical Memoranda^ Therapeutical 
Notes and Correspondence. In these will be presented at regular intervals, such material 
as must prove to be of the greatest ))ractical assistance to the physician in his daily round. 

In a word The News will be found a crisp, fresh medial newspaper^ of interest to 
every live practition^-r, and will be sent every Saturday, post-paid, on receipt of 

-Four Dollars Per Annum. Fuhlished Weekly. 



For Commutation Rates, Premiums and Special Offers. See Page i. 

The American JouJnal of tie Medical Science? 

Published Bfonthly, at Four Dollars Per Annam 

Enters upon its seventy-first year with assurances of increased usefulness. Encouraged by 
the emphatic endorsement of the profession, as indicated by a growth in its subscription 
list of fifty per cent, since its appearance as a monthly at a reduced price, those in charge 
will spare no effort to maintain its place as the leader of medical periodical literature. 
Being the medium chosen by the best minds of the profession during the past seventy 
years for the j)resentation of their ablest papers. The American Journal has well 
earned the praise accorded it by an unquestioned authority — "from this file alone, were 
all other publications of the press for the last fifty years destroyed, it would be possible to 
reproduce the great majority of the real contributions of the world to medical science 
during that period." Original Articles, Reviews and Progress, the three main departments 
into wliich the contents of The Journal, are divided, will be found to possess still greater 
interest than in the past. Tiie hrighiest talent on both sides of the Atlantic is enlisted in 
its behalf and no effort will be spared to make The Journal more than ever worthy of 
its position as the representative of the highest form of medical thought. 

COMMUTATION RATE. 

Taken together, The Journal and News form a peculiarly useful combination, 
and afford their readers the assurance that nothing of value in the progress of medical 
matters shall esca])e attention. To lead every reader to prove this personally the com- 
mutation rate has been placed at the exceedingly low figure of $7.50. 

SPECIAL OFFERS. 

The Medical News Visiting List (regular price, $1.25, see next page,) or The 
Year-Book of Treatment (regular price, $1.25, see page 17,) will be furnished to advance- 
paying subscribers to either or both of tliese periodicals for 75 cents apiece ; or Journal, 
News, Visiting List and Year-Book, $8.50. 

Subscribers can obtain^ at the dose of each volume j cloth covers for The Journal (one 
anwwlly)j and for The News {one annually) j free by mail, by remitting Ten Cents for The 
Journal cover , and Fifteen Cents for The News cover, 

JI^^The safest mode of remittance is by bank check or postal money order, drawn to 
the order of the undersigned ; where these are not accessible, remittances for subscriptions 
may be sent at the risk of the publishers by forwarding in registered letters. Address, 

l£>t BROTHERS & CO., 706 & 708 San»nm Sitreet, Philadelphia. 
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amining the urine; liM or disinfi^ctiLnta; table of eruptive fevers ; lists of new remediw 
and remedieg not generally used ; incomp_atibleB,poiBODB and antidotes ; artificial respira- 
tion ; table of doses, prepared to ateord with the last revision of the U. 8. Pliarmacopteift; 
an extended table of Diaeafles and llieir remedies, and directious for ligntiun of ar-, 
teries. ITS puges of hianks for all reLvrds of practice ami erasable tablet. Handsomdy:,' 
bound in limp Morocco, with pocket, pencil, rubber and catheter scale. 

The Mbdicai. News Visitisq List for 1890 ia issued in three styles, as hereloforai 
Weekly (for 30 patients); Monthly, and Perpetual. Each in one vnhime, $1.25. Also 
furoished with Ready Referenre Thumb-letter Index for quick use, 25 centd extT&. For 
special ofFere, Including Visiting List, see nagea 1 and 2. 
This list ia all Ihii could be defired. It cnn- list of dlseue- arrHnKod alphtibeiifally, Eivlng 
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ts:e medical news physicians' ledger. 

Containing 400 pages of fine linen "ledger" paper, ruled so that all the accounts of a 
large praclice may be conveniently kept in it, either by single or double entry, for a long 
period. Strongly bound in leather, with cloth sides, and with a patent flexible hacl^i,J 
which permits it to lie perfectly flat when opened at any place. Price, $5.00. ""- " 
a uuall B[>ecial lot of same Ledger, with 300 pages. Price, $4.00. 



HAMTSHOBNE, HENRY, A. M., M. D., LL. D., 

LaMy professor of Hnq'ene in (Aa IJ mverMy nf Ptaiisylvania. 

A Conspectus of tho Medical Sciences; Containing Handbooks oi ,, 

Physiology, Chemistry, Materia Medica, Practice of Medicine, Snidery and Oliatetri. l. ' 
Beoond edition, thoroughly revised and greatly improved. In one large royal 12mD. 
volume of 1028 pages, with 477 illustrations. Qoth, H25 ; leather, $5.00. 
Tha Dhjent of Ibis mtmu&l is te atTord n cooTen- [piluxtry apd eDOricy of Its &ble editor.— Soitoii 
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In one large royal 12mo. volume of ti74 pages, with 374 woodcuts. Cloth, f4; leather, $i.76i ■ 

LUDLOW, J. L., M. D., \ 

CvnKvinng Physician to Ihc Philniielphia Boapilal, itc J 

A Manual of Exarmnations upon Anatomy, Physiology, Burgery, Practice of 
Medii'ine, Obstetrics, Materia Medica, Chemistry, Pharmacy and Therapevitics. To which 
is added a Mclicai Formulary. Third eilltion, thoroughly revised, and greatly enlarged. In 
12mo. volume of 816 pages, with 370 iilustrationa. Cloth, $3.25; leatlier, $3.75. 
The arrangement of this volume in the form of question and answer renders it espe- 
cially Buitable for the office examination of students, and for those preparing for gradualirai. 



HOBLYN, RICHARD D., M. D. 

A Dictionary of the Terms Used in Medicine and the Collateral 
Sciences. Reviweii, with numerous additions, by Isaac Hays, M. D., late eiljlor of 
The American Journal of the Medical Sciences. In one large royal 12nio. volume of 6?^ 
double-coUininiKl pages. Cloth, $1.50; leather, $2.00. 

K Is tlie beat hook of d»HDllions wa hare, and ought always lo ba upon the student's 
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JUST RE ADY, 

the: 

DATIOnAL IDgDI^AL DieXIOHARY 

INCLUDING 

English, French, German, Italian and Latin Technical Terms used in Medicine and 
the Collateral Sciences, and a Series of Tables of Useful Data, 

BY 

John ^. Billings, JJ.D., LL.D., Ediq. and HaPV., D.d.L., Oi^oq. 

Member of the National Academy of Sciences^ Surgeon U. S. A.^ etc, 

WITH THE COLLABORATION OP 

W.O.ATWATER M. D., JAMES M. FLINT, M. D., WASHINGTON MATTHEWS, M.D., 

FRANK BAKKR, M. D., J. H. KIDDER, M. D., C. S. MINOT, M.D. 

8. M. BURNETT, M D., WILLIAM LKE, M.D., H. C. YARROW, M. D., 

W. T. COUNCILMAN, M. D., R. LORINI, M. D., 

In two very handsome royal octavo volumes containing 1574 pages, 

with two colored plates. 

JPer Volume— doth, $6; Zeather, $7; Half Morocco, Marblttd JSdges, $8, SO, For Sale 
by Subscription only. Specimen pages on application. Address the l^tiblishers. 



The publishers have great pleasure in presenting to the profession a new practical 
working dictionary embracing in one alphabet all current terms used in every depart- 
ment of medicine in the five great languages constituting modern medical literature. 

For the vast and complex labor involved in such an undertaking no one better quali- 
fied than Dr. Billings could have been selected. He has planned the work, chosen the 
most accomplished men to assist him in special departments, and personally supervised 
and combined their work into a consistent and uniform whole. 

Special care has been taken to render the definitions clear, sharp and concise. 
Pronunciation has been indicated by a simple phonetic spelling and by accents wherever 
necessary. As the definitions are given in £nglish, with synonyms in other languages 
when different from the English word, the reader is enabled to translate from any 
of the other languages into English or from English into any of the others. 

Regarded as a dictionary, therefore, this coming standarl supplies the physician, 
surgeon and specialist with all information concerning medical words, simple and com- 
pound, found in English, giving correct spelling, clear, sharp definitions and proper 
pronunciation, and furthermore it enables him to consult foreign works and to understand 
the large and increasing number of foreign words used in medical English. It is especi- 
ally full in phrases comprising two, three or more words used in special senses in the 
various departments of medicine. 

The work is, however, far more than a dictionary, and partakes of the nature of an 
encyclopaedia, us it gives in its body a large amount of valuable therapeutical and chemi- 
cal information, and groups in its tables, in a condensed and convenient form, a vast 
amount of important data which will be consulted daily by all in active practice. 

The completeness of the work is made evident by the fact that it defines 81,844 
separate words and phrases. 

The type has been most carefully selected for boldness and clearness, and everything 
has been done to secure ease and rapidity in use. 



DT7NGLISON, BOBLJEY, M. J)., 

Late Professor of Institutes of Medicine in the Jefferson Medical College of Philadelphia. 

MEDICAL LEXICON; A Dictionary of Medical Science : Containiiig 

a concise Explanation of the various Subjects and Terms of Anatomy, Physiologjr, Pathof 
ogy, Hygiene, Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical Juris- 
prudence and Dentistry, Notices of Climate and of Mineral Waters, Formube for Officinal, 
Empirical and Dietetic Preparations, with the Accentuation and Etymology of the Tenos, 
and the French and other Synonymes, so as to constitute a French as well as an English 
Medical Lexicon. Edited by Richard J. Dunglison, M. D. In one very large and 

handsome royal octavo volume of 1139 pages. Cloth, $6.50; leather, raised bands, flM; 

very handsome half Russia, raised bands, |8. 

It /?as the rare merit that it oeHainly has no ri\a\ in i\v© ^n^WsYi Xwi^paa.'g.ft tet %«»siax«ey 
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GBAY, HENRY, F. It. 8., 

IiecturcTonAnnrumyntSI. atm'gc's EotpitrO, London. 

Anfttomy, Deacriptive and Surgical. The Drawings hy H. V. Carter, M. _ 

and Dr. U'estmacott. The ili»ii«ctiona juintlj by the Author and Dr. Cabteb. WiL 
an iDtcoductioQ od General Anatomy and Development by T. Holmes, M. A., Surgeoa la 
SL George's Hospital. Edited by T. PiCEERiNa Pick, F. R. C. S., Surgeon to and Lecturer 
on Anatomy at St George's Hospital, London, Emrainer in Anatomy, Royal College of 
Surgeons of England. A tiev American from the elereotb enlarged and improved Loadoa 
edition, lliorouglily revised and re-edited by Wiluam W, Keen, M. D., Profeaaor of 
Anatomy in Ilia Pennsylvauia Academy of the Fine Arts, etc, To which is added the 
second American from the Latest English edition of Lakdharks, Mkdicai. and SUBSt- 
cAi, by Luther IIoldes, F. E. C. S. In one imperial octavo volume of 1098 
pages, with 685 lar|^ aud elaborate engraving on wood. Price of edition in black: 
Clutli, SG; leather, $7; hulf Russia, $7.1^0. Price of edition io colors (see below); 
Cloth, $7.2.5; leather, S8.25 ; iia.lf Russiii, 58.75. 

This work covers a more extended range of subjects than is ciisloraary in the ordinary 
tezt-bookSj giving not unl^ the details necessary for the student, but also the ap):)lication to 
those details to the prai^ice of medicine and surgery. It thus forms both a guide for the 
learner and an admirable work of reference for the active prattiti'mer. The engravings 
form a special feature in the work, many of thera being the size of nature, nearly idl 
original, and having the names of the various parts printed on the bodyof the cut, in 

CM of figures of reference with descriptions at the foot. lu this edition a new departure 
been taken by the isaue of the work with the arteries, veins and nerves distinguiahed 
by difTerent colors. The engravings thus form a complete and splendid series, which will 
greatly assist the student in forming a dear idea of Anatomy, and will also serve to relresh 
the memory of those who may find in the exigencies of practice the necessity of recaU- 
ing the details of the dissecting-roum. Combining, as it does, a complete Atiaa of 
Anatomy with a thorough treatise on ayBlemalic, descriptive and applied Anatomy, 
the work will be found of great service to all pliysicbina who receive students in their 
offices, relieving both preceptor and pupil of mncli labor in laying the groundwork of a 
thorough medical education. 

For the convenience of those who prefer not to pay the slight increase in cost necessi- 
tated by the use of colors, the volume is published also in black alone, and maintained 
io this style at the price of former editions, notwithstanding the largely increased size of 
the work. 

Landmarks, Ji«/i(vi?oiiJS«ryiM;, by thedislinguished AnatomLst, Mr. Luther Holden, 
has been appended to the present edition as it was to the previous one. This work gives 
in a clear, condensed and systematic way all the information by whicli the practitioner can 
determine from the eKiemal surface of the body the position of internal parts. Thug 
complete, the work will furnish all the assistance that can be rendered by type and 
illustration in anatomical study. 

ThemmtpopiilarwnrhansnHtninrATernritten. bonks. The work (a nnblished with blank iind 
It lBsmfi.?ieotiosayof it that ililaodilion, think* colored pliila«. Uiinmarml of bcx>k-maltlnB.— 



MflUuit Nam, Nov, 



largB prDniiBB of Itie (.ro-pBalua. It wonl.i tie ip- | in Rnyfangiiage.— 

snt Amprloan erlillna%f''Gray could be meoded ror'yeara tL leil 

the n>yal%otkl3de«tiaed Tor many yearn hi some . »\rmi.—lieiical F 
to hofd the Srst place among anaiomlcal text- [ ISBs. 

Also pok sale separate — 
HOLDEN, LUTHER, F. R. C. 8., 

Sargson C'l St. BaHluiloiatin's and the Poitndlitig Boepttals, Londc 
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the Pennsylvania Acailemy of the Fine Arts, formerly Lecturer on Anatomy in the Phila- 
delphia School of Anatomy. In one handsome 12mo. volume of 148 pages. Cloth, (l.UO. 
This (Itlle bonk la all that fan be desired wllhln oUllis and suraeana ia miir-h to he eix^oiinLged, It 
- '■ *--* — '"jefoundalmptyln- IneiilaUy leaa» loa ptogre-Hlve educalimof both 
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thBBtudeol'BBndyounKpractitioner'Bbook.— PA^ pruoiloal guld. 
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ALLBN, HAJRBISON, M. D., 

Professor of Physiology in the University of Pennsylvania, 

A System of Human Anatomy, Including Its Medical and Surgical 

Relations. For the use of Practitioners and Students of Medicine. With an Intro- 
ductory Section on Histology. By E. O. Shakespeare, M. D., Ophthalmologist to 
the Philadelphia Hospital. Comprising 813 double-columned quarto pages, with 380 
illustrations on 109 full page lithographic plates, many of which are in colors, and 241 
engravings in the text. In six Sections, each in a portfolio. Section I. Histologt. 
Section II. Boneb and Joints. Section HI. Muscles and Fascia. Section IV. 
Arteries, Veins and Lymphatics. Section V. Nervous System. Section VI. 
Organs op Sense, of Digestion and Genito-Urinary Organs, Embryology, 
Development, Teratology, Superficial Anatomy, Post-Mortem Examinations, 
and General and Clinical Indexes. Price |)er Section, $3.50; also bound in one 
volume, cloth, $23.00 ; very handsome half Russia, raised bands and open back, $25.00. 
For sale by subgcription only. Apply to the Publishers, 



It is to De considered a study of applied anatomy 
In its widest sense— a systematic presentation of 
such anatomical facts as can be applied to the 
practice of medicine as well as of surgeiy. Our 
author is concise, accui-ate and practical in his 
statements, and succeeds admirably in inftising 
an interest into the study of what is generally con- 
sidered a dry subject The department of Histol- 
Offj is treated in a masterly manner, and ihe 
srround is travelled over by one thoroughly famil- 
iar with it The illustrations are made witn great 



care, and are simply superb. There is as much 
of practical application of anatomical points to 
the erery-day wants of the medical clinician as 
to those of the operating surgeon. In fact, few 

? general practitioners will read the work without a 
eeling of surprised gratification that so many 
Doints, concerning which they may never hare 
ihought before are so well presented for their con- 
sideration. It is a work which is destined to be 
the best of its kind in any language.— JIftfdieaZ 
Record^ Nov. 25, 1882. 



CLABKB,W. B.,F.R.C.S. & LOCKWOOI>,C. B., F.R.C.8. 

Demonstrators of Anatomy at St. Bartholomew's Hospital Medical Sctioolf London, 

The Dissector's Manual. In one pocket-size 12mo. volume of 396 pages, with 
49 illustrations. Limp cloth, red edges, $1.50. See StvdenU^ Series of Manuals, page 31. 

intimate association with students could have 



Messr^.Clarke and Lock wood have written a book 
that can hardly be rivalled as a practical aid to the 
dissector. Their purpose. which is "how to de- 
scribe the best way to dinplay the anatomical 
structure," has been fully attained. They excel in 
a lucidity of demonstration and graphic terseness 
of expression, which only a long training and 



fiven. With such a guide as this, accompanied 
y so attractive a commentary as Treves* Surgical 
Applied Anatomy (same series), no student could 
fail to be deeply and absorbingly interested in the 
study of anatomy. — New Orleans Medical and Sur* 
gieal Journal, April, 1884. 



TBBTBS, FBBBBBICK, F. B. C. S,, 

Senior Demonstrator of Anatomy and Assistant Surgeon at the London HospitoL 

Surgical Applied Anatomy. In one iK)cket-size 12mo. volume of 540 pages, 
with 61 illustrations. Limp cloth, red edges, $2.00. See Students^ Series of Manuals^ 
page 31. 



He has produced a work which will command a 
larger circle of readers than the class for which it 
was written. This union of a thorough, practical 
acquaintance with these fundamental branches, 
quickened by dally use as a teacher and practi- 
tioner, has enabled our author to prepare a work 
which it would be a most diiticult task to excel. — 
The American Practitioner^ Feb. 1884. 



This number of the "Manuals for Students" is 
most excellent, giving just such practical knowl- 
edge as will be required for application in relieving 
the injuries to which the living body is liable. 
The book is intended mainly for students, but it 
will also be ofjir*-at use to practitioners. 'I'he illus- 
trations are well executed and fully elucidate the 
t&Tii.— Southern Practitumer, Feb. 1884. 



BBLLAMT, BBWABJD, F. B. C. S., 

Senior Assistant-Surgeon to the Charing-Oross Hospital, London, 

The Student's Guide to Surgical Anatomy : Being a Description of the 
most Important Surgical Regions of the Human Body, and intend^ as an Introduction to 
operative Surgery. In one 12mo. volume of 300 pages, with 50 illustrations. Cloth, $2.25. 

WILSON, EBASMVS, F. JR. 8. 

A System of Human Anatomy, General and Special. Edited by W. H. 
GoBRECHT, M. D., Professor of General and Surgical Anatomy in the Medical College of 
Ohio. In one large and handsome octavo volume of 616 pages, with 397 illustrations. 
Cloth, $4.00; leather, $5.00. 

CLBLAND, JOHN, M. JD., F. JR. 8., 

Professor of Anatomy and Physiology in Queen^s College, Oalway, 

A Directory for the Dissection of the Human Body. In one 12mo. 
volume of 178 pages. Cloth, $1.25. 



HARTSHORNE'S HANDBOOK OF ANATOMY 
AND PHYSIOLOGY. Second edition, revised. 
In one royal 12mo. volume of 310 pages, with 220 
woodcuts. Cloth, fl.76. 



HORNER'S SPECIAL ANATOMY AND HISTOL- 
06Y. Eighth edition, extensively revised and 
DQodified. In two octavo volumes of I0j7 pages, 
with 320 woodcuts. Cloth, $6.00. 
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DRAPMR, JOHN C, M. D., LL. J)., 

PruftKSMT of Chematry in the Vmienity 0/ IM aty of Saa YbtIc 
Medical Physics. A Texl-book Tor Students and Practitiunera of Medicine, 
one octBTQ Tolunie of 734 pages, witli 37fi woodcuts, mostly original. Cloth, %\. 
PROM THE PREFACE. 
The fact Ihst a knowledge of Pliysics is lndiiipenF<a.lile to a thorough iinderstandioo; of 
Medicine hns not been as fullj reslizeil in this country its in Eiiro])e, wliere the ailmiritbla 
works of DespUts and Garlel, of Kol>erlson nnd of nimierous German writers constitute A 
branch of educational literature to wliicili we van show no inirallel. A full appreciation.^ 
of this the author trusts will lie sufficient jiislilication for placing in bouk form the sub>1 
itance of his lectures on thla department'of science, delivered during many years at th« J 
University of the City of New York. 

BriMiiily speakine, this work siniB to impart a knowledge of the relations existing 
between Physics and Medicine in their latest stale of develiipment, and to emiiody in the 
pursuit of this object whatever experienoe the author lias gained during a long period of 
teaching this special branch of applied science. 
~" ' ' explained, ■cousllcts optics, heal, elsctrtclt; nad 

biology. Triasppllca 

■Dit medicine are kept coaHUnUy li 
taitlH amply IMantnited ami the m,,,,, u.u.^..,. 
polntBortheBiibjectaretirauKbt forward with t«- 
tnorkahle olearnexsaQd ability .—Uwiioi/a'uISut'f- 
lenl RepvTter, July IS, tSKS. 

That this work will greally raill1lat« the study 
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! prepared. It begins with a pear« fnamers treatise on phynlcalacienae.whlTiE'fl 
ropertioH of mailer and enerny. miioh la Innerled of pacuUiir value to the phy^'J 
icial departnienlH of physics are | citta.—X&lieal Reeora, AugQst£i, IStB. 1 ■ 



ROBERTSON, J. McGREGOR, M. A.^ M. B., 

Miiirhiad Dtmomlralor or Physiology, Uaivtrsily 1^ Qliugaa. 
Fhyaiological PhyBica. In one 12mo. volume of 537 pages, with 219 illua 
tiona. Limp clotli, (2.D0. See St-adsaW Sena of Mamuih, pnge 31. 

The title of thlB work sulBciently eiplairs the I mente. It will be found of gnei. TSJue , 

nature o[ Its contents. II li designed as a man. practitioner. It is a oarenilly prepared book^ 



>gy, and 11 would Iwparticn- heartily recommend 
to his laborslory eiperl- 1 Medirnl AKotiatiua, D 






larly uiefiil as a guide to his Isborslory expert- 

nAiiTOif, JOHN c, mTiT., 

Prufciior Ementaa of PhysioUisy in tin Collegt of Phyaiaam and 

Dootrinoa of the Circulation of the Blood. 

Opinion and Discovery in regard to the Circulatio 
12mo. volume of 293 pagea. Cloth, 82. 

Dr. Dalton'sworkisChe fruit oflhedeepresearch I lerolutlnnlEed the theories of teaehers, than the 
of aaultured mind, and tothe faiiii/ prarlUloner it dlscoiRry of the circiilaiion of the blood. ThU 
eannol (ail to be a nonree of inslruutioa. it will I einlalnH [hn eitranrdinsrv Interent II hna In all 
Inspire him with ■ feeling sfgratllnde and 
atloD for tiiose plodding workers of olden 

who laid the fr—-" '"■ '" 

of medleal sci 

Uedical and SUTgimlJonrml, Aag. asu. email In slie, 

In the progress of phvaiolnglval study no f^t tribTitlonsfrnn 
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BE LI,, F. JEFFREY, M, A., 

Comparative Physiology and Anatomy. In one 12nio. volume of 661 pag 
with 229 illiiGtrations. Linipcloth, $2.00. See SlKdiml£ Series of MaiMoJu. page 31. 

The msnual la preeminently a student's book— I it the best work In eiislenee In the EDgllsb 
clear and ximple In language and arrangement, language to plai'e In the hands of the medics] 
It Is well HUd al>undanlly illuslraled. and in rettd- »vaiisal.-~Bratot Metito-Chirurgtatl Joamai, Mar. 
able and intereBllDg. On the whole we ooaelder I 188B. 

ELLIS, GEORGE VINEIt, ^ 

Eiikenl'is ProfesfOT -if Analomu in Univtrrity aitttgt, London. 

Demonatrations of Anatomy. Being a Guide to the Knowledge of the 
Human Bcwly by Di»tection. From the eighth unci revised London edition. In one veir 
hnndsome octavo volume of 716 pages, with 249 illustmlions. Cloth, (4.25; leather, 15.25, 

ROBERTS, JOHN B., A. M., M. _D., 



; and Doll, for Srodufl 
The Compend of Anatomy. For use in the dissecting-room ai 
examinations. In one 16mo. volume of 19(> pages. Limp cloth, 75 cei 
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CHAPMAN, HBNBY C, M. !>., 

Professor of lustitutes of Medicine and Medical Juris, in the Jefferson Med. Coll, of Philadelphia. 

A Treatise on Human FhysiolofO^. Jn one handsome octavo volume of 
925 pages, with 605 fine engravings. Cloth, $5.50 ; leather, $6.50. 



It represents very fully the existing state of 
physiology. The present work has a special value 
to the student and practitioner as devoted more 
to tiie practical application of well-known truths 
which the advance of science has given to the 
profession in this department, which may be con- 
sidered the foundation of rational medicine. — Buf- 
fal/) Medical find Surgical Journal, L>ec. 1887. 

Mattel s which have a practical bearing on the 
practice of medicine nre lucidly expressed; tech- 
nical matters are given in minute detail; elabo- 
rate directions are stated for the guidance of stu- 
dents in the laboratory. In every respect the 
work fulfils its promise, whether as a complete 
treatise for the student or for the ptiysician ; for 
the former it is so complete that he need look no 



farther, and the latter will find entertainment and 
instruction in an admirable book of reference. — 
North Carolina Medical Journal, Nov. 18S7. 

The work certainly commends itself to both 
student and practitioner. What is most demanded 
by the progressive physician of to-day is an adap- 
tation of physiology to practical therapeutics, and 
this work is a decided improvement in this respect 
over other works in the market. It will certainly 
take place among the most valuable text-books. — 
Mtdical Age, Nov. 25, 1887. 

It is the production of an author delighted with 
his work, and able to inspire students with an en* 
thusiasm akin to his ovrn.^Ameriean Prtutitioner 
and News, Nov. 12, 1887. 



JDALTON, JOHN C, M. 2>., 

Professor of Physiology in the College of Physicians and Surgeons, New York, etc 

A Treatise on Human Physiology. Designed for the use of Students and 

Practitioners of Medicine. Seventh edition, thoroughly revised and rewritten. In one 

very handsome octavo volume of 722 pages, with 252 beautiful engravings on wood. Cloth, 

15.00; leather, $6.00. 

have never been in any doubt as to its sterling 
worth. — N. Y. Medical Journal, Oct. 1882. 

Professor Dalton's well-known and deservedly- 
appreciated work has long passed the stage at 
which it could be reviewed in the ordinary sense. 
The work is eminently one for the medical prac- 
titioner, since it treats most fully of those branches 
6{ physiology which have a direct bearing on the 
diagnosis and treatment of disease. The work is 
one which we can highly recommend to all oar 
readers. — Dublin Journal of Medical Science, Feb.*83. 



•From the first appearance of the book it has 
been a favorite, owing as well to the author's 
renown as an oral teacher as to the charm of 
simplicity with which, as a writer, he always 
succeeds in investing even intricate subjects. 
It must be gratifying to him to observe the fre 
quency with which his work, written for students 
and piactitioners, is quoted by other writers on 
physiology. This fact attests its value, and, in 
great measure, its originality. It now needs no 
such seal of approbation, however, for ihe thou- 
sands who have studied it in its various editions 



XOSTBB, MICHAEL, M. I)., F. B. S., 

Prelector in Physiology and Fellow of Trinity College, Cambridge, England. 

Text-Book of Physiology. New (fourth) American from the fifth and revised 
English edition, with notes and additions by E. T. Reichert, M. D., Professor of Physi- 
ology in University of Pennsylvania. Prepanng. 

A REVIEW OF THE FIFTH ENGLISH EDITION IS APPENDED. 

It is delightful to meet a tK)ok which deserves tious, and his energies are not frittered away and 
only unqualified praise. Such a book is now before degenerated on petty and trivial details. Rt-view- 
us. It is in all respects an ideal text-book. With a ing this volume as a whole we are justified in say- 
complete, accurate and detailed knowledge of his ing that it is the only thoroughly good text-book 
subject, the author has supceeded in giving a of physiology in the English language, and that it 
thoroughly consecutive and philosophic account is probably the best text-book in any language, 
of the science. A student's attention is kept —Edinbuygh Mtdical Journal, December 18S8. 
throughout fixed on the great and salient ques- 



POWUB, HENltT, M. B., F. B. C. S., 

Examiner in Physiology, Royal College of Surgeons of England. 

Human Physiology. Second edition. In one handsome pocket-size 12mo. vol- 
ume of 3yt) pp., with 47 illustrations. Cloth, $1.50. See Student^ Series of ManucUSy p. 31. 

SIMON, W., Ph. n., M. D., 

Professor of Chenmtry ar^ Toxicology in the CoUmc of Physicians and Surgeons, Baltimore, and 
Professor of Chemistry in the Maryland College of Pharmacy. 

Manual of Chemistry. A Guide to Lectures and Laboratory work for Beginners 
in Chemistry. A Text-book, specially adapted for Students of Pharmacy and Medicine. 
New (second) edition, [n one 8vo. vol. of 478 pp., with 44 woodcuts and 7 colored plates 
illustrating 56 of the most important chemical tests. Jiist ready. Cloth, $3.25. 

feature is the introduction of a number of plates 
showing the various colors of the most important 
chemical reactions of the metallic salt"*, of some 
of the alkaloids, and of the urinary tests. Jn the 
part treating of physiological chemistry the section 
on analysis of the urine will be found very practi- 
cal, and well suited to the needs of the practitioner 
of medicine. — The Medical Record, May 25, 18i>9. 



In this book the author has endeavored to meet 
the wants of the student of medicine or phai macy 
in regard to his chemical studies, and he has suc- 
ceeded in presenting his subject so clearly that no 
one who really wishes to acquire a fair knowledge 
of chemistry can fail to do so with the help of this 
work. The largest section of the book is naturally 
that devoted to the consideration of the carbon 
compounds, or organic chemistry. An excellent 



Wohler's Outlines of Organic Chemistry. Edited by Fittig. Translated 
by Ira Remsen, M. I)., Ph. D. In one 12mo. volume of 550 pages. Cloth, $3. 



LEHMANN'S MANUAL OF CHEMICAL PHYS- 
IOLOGY. In one octavo volume of 327 pages, 
with 41 illustrations. Cloth, S2.25. 

CARPENTER'S HUMAN PHYSIOLOGY. Edited 
bjr HxssT PowKB. In one octavo volume. 



CARPENTER'S PRIZE ESSAY ON THE USB AND 
Abuse of Alcoholic Liqvobs in Health and Dis- 
EASE. With explanations of scientific words. Small 
12mo. 178 pages. Cloth, 60 cents. 



Lea. BROTQEKa & Co. 'a Pcblioatiohb — Gbemistry. 

Profeeaoro/ CTmiislryin llie Normal School As»i»t. Prof, of CkemUtrv in Iha Normal 

of Science, L<inAim. Scluiol ofSciena, London. 

Inorganic Chemistrr. In one handsoma octavo volume of 677 pages with 51 
woodciiW and 2 plates. Cioth, $3.75 ; leather, J4.76. 
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FOWNBS, GEORGE, Ph. J). 

A ISauuEil of Elemental? Chemistry; Theoreticd and Practical, 
bodjing Watts' Physical Inoryanic ChemUtry. New American, from tiic twelfth i 
edition. In one large royal 12mo. vulume of 1061 pages, with IKS illustralione on wood 
and a colored plaM. Cloth, (2.76; leather, |3.26. 
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ATTFIELD, JOHN, Ph. JX, 

Frofessor of Praitical Clumialry la the Phni-macmilieal Soaety of Ortal Britain, ite. 

Chemistry, General, Medical and Pharmaceutical; Including the Chem- 



istry uf the U. S. Philrmacnpceia. A Manual of the General Principli 
and Iheir Application lo Medicine and Pharmacy. A ' 

English edition, specially revised by the Author for A. 



l£mo. volume of 7t<2 pages, with 88 illi 
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Cloth, J2.75; leather, J3.2o. 
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BLOXAM, CHARLES £., W 

Profeitor of Clumuiilry in Kvig't OMtge, ZondoB. ^^H 

Chemistry, Inorganic and Organio. New American from the fifth Ld^H 
don edition, thoroughly revised and mucli improved. Iti one very handsome octaro 
Tolome of 727 p^es, with 292 illustrations. Clotli, J2.00 ; leather, f 3.00. 
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GBEBNi:, WILLIAM H., M. D., 

iJfffaonNCT-aEor of Chana^try in the Madicat Departinmt of the tJmvariitj/ of Pennayit-ania. 

A Manual of Medioal Chemistry. For the use of Students. Based upon Bow. 

man's Medical Chemistry. In one 12mo. volume of 310 pages, with 74 illus. Cloth, $1.75. 

It is a conuLae manual of three hundred pagea, ' tbe recogniUon of eompouDda due to pathologleal 

■Irtllg an excellent summary of the best tnalhods oonditlona. The detection of poiaona Is treated 

of analyilDgthellquldB and eaUdsof the body, both with suflldeDl nilaeas lor the purpuae of (haatu- 
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BEM8EN, ISA, M. I)., Ph. D., 

Professor of Chemistry in ths Johns Hopkins University^ Baltimore* 

Principles of Theoretical Chemistry, with special reference to the Constita- 
tion of Chemical Compounds. New (third) and thoroughly revised edition. In one hand- 
some royal 12mo. voliune of 316 pages. Cloth^ $2.00 

This work of Dr. Remsen is the very text-book ! ezamination of college facaltiesafl the text-book of 
needed, and the medical ntudent who has It at chemical instruction.— 5/. Ltniis Medical and Sur- 
his ftnffers* endn, so to speak, can, if he chooses, ! yirtU Journal, January, 1888. 

make himself familiar with any branch of chem- I It is a healthful sign when we see a demand for 
istry which he may denireto pursue. It would be j a third editicn of such a book as this. This edi- 
diflicult indeed to And a more lucid, Hill, and at ' tion is larger than the last by about seventy-five 
the same time compact explication of the philos- 1 pages, and much of it has been rewritten, thus 
ophy of chemistry, than the book before us, and , bringing it fnjjy abreast of the latest in vestig*' 



we recommend it to the careftil and impartial | tions. — N. Y. Medical Journal^ Dec. 31, 1887. 

CSARLE8, T. CJRAN8TOUN, M. D., F. C. S., M. 8., 

Formerly Asst. Prof, and Demonst. of Chemistry and Chemical Physics^ Queen^s College^ Belfast, 

The Elements of Physiological and Pathological Chemistry. A 
Handbook for Medical Students and Practitioners. Containing a general account of 
Nutrition, Foods and Digestion, and the Chemistry of the Tissues, Organs, Secretions and 
Excretions of the Body in Health and in Disease. Together with the methods for pre- 
paring or separating their chief constituents, as also for their examination in detail, and 
an outline syllabus of a practical course of instruction for students. In one handsome octavo 
volume of 463 pages, with 38 woodcuts and 1 colored plate. Cloth, $3.50. 

nowadays. Dr. Charles has devoted much space 
to the elucidation of urinary mysteries. He does 



ance and practical reach of his subject, and he 



Dr. Charles is fully impressed with the imj^rt- 
practical reach of 
has treated it in a competent and instructive man 
ner. We cannot recommend a better book than 
the present. In fact, it fills a gap in medical text- 
books, and that is a thing which can rarely be said 



this with much detail, and yet in a practical and 
intelligible manner. In fact, the author has filled 
his book with many practice hints.— Medical JReo' 
ord, December 20, 1884. 



HOFFMAlfN, F., A.M., Ph.l)., & FOWFB F.B., Fh.I)., 

Public Analyst to the Stats of New York. Prof, of AnaL Chem. in the Phil. Coll. of Pharmacy, 

A Manual of Chemical Analysis, as applied to the Examination of Medicinal 

Chemicals and their Preparations. Being a Guide for the Determination of their Identity 

and Quality, and for the Detection of Impurities and Adulterations. For the use of 

Pharmacists, Physicians, Druggists and Manufacturing Chemists, and Pharmaceutical and 

Medical Students. Third edition, entirely rewritten and much enlarged, in one very 

handsome octavo volume of 621 pages, with 179 illustrations. Cloth, $4.25. 

We congratulate the author on the appearance tion of them singularly explicit. Moreover, it is 

of the third edition of this work, published for the exceptionally free from typographical errors. We 

first time in this country also. It is admirable and have no hesitation in recommending it to those 

the information it undertakes to supply is both who are engaged either in the manufacture or the 

extensive and trustworthy. The selection of pro- testing of medicinal chemicals. — London Pharma- 

cesses for determining the purity of the substan- ceutieal Journal and TransacttonSf 1883. 
oes of which it treats is excellent and the descrip- 



CLOWJSS, FJRAJVK, D. 8c. , London, 

Senior Science- Master at the High Sctiool^ Newcastle-under-Lyme^ etc 

An Elementary Treatise on Practical Chemistry and Qualitative 
Inorganic Analysis* Specially adapted for use in the Laboratories of Schools and 
Colleges and by Beginners. Third American from the fourth and revised English edition. 
In one very handsome royal 12mo. volume of 387 pages, with 55 illustrations. Cloth, 
12.50. 



This work has long been a favorite with labora- 
tory instructors on account of its systematic plan, 
cariying the student st(p by (>tepfrom the simplest 

3uestions of chemical analysis, to the more recon- 
ite problems. Features quite as commendable 
are the regularity and system demanded of the 



student in the performance of each analysis. 
These chaiacterisiics are preserved in the present 
edition, which we can heartily recommend as asat- 
isfactory guide for the student of inorganic chem- 
ical analysis. — New York Mtdtcal Journal, Oct 9, 
1886 



BAZFJS, CHARLBS M., M. 2)., F. R. C. P., 

Assistant Physician at the London Hospital. 

Clinical Chemistry. In one pocket-size 12mo. volume of 314 pages, with 16 
illustrations. Limp cloth, red edges, $1.50. See Students' Series of Manvihy page 31. 



This is one of the most instructive little works 
that we have met with in a long time. The author 
is a physician and physiologist, as well as a chem- 
ist, consequently the book is unqualifiedly prac- 
tical, telling the physician just what he ougnt to 
know, of the applications of chemistry in medi- 



cine. Dr. Ralfe is thoroughly acquainted with the 
latest contributions to his science, and it is quite 
refreshing to find the subject dealt with so clearly 
and simply, yet in such evident harmony with the 
modem scientific methods and spirit — Medical 
Record, February 2, 1884. 



CLASSEN, ALEXANDER, 

Professor in the Royal Polytechnic School, Aix-la-Chapelle. 

Elementary Quantitative Analysis. Translated, with notes and additions, by 
Edoab F. Smith, Ph. D., Assistant Professor of Chemistry in the Towne Scientific School, 
University of Penna. In one 12mo. volume of 324 pages, with 36 illus. Cloth, $2.00. 



It is probably the best manual of an elementary 



nature extant, insomuch as its methods are the 

best It teaches by examples, commencing with 

BinglB determinatioDB, folJowed by separations, 



and then advancing to the analysis of minerals and 
such products as are met with in applied chemis- 
try, it is an indispensable book for students in 
chemistry.— Boston Jomfial of Chemistry, Oct 1878. 
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•RVNTON, T. LAVOMR, M.D., n.Sc, F.R.S., F.B.C.P., 

A Text-book of Pharmaoology, Therapeutics and Materia Medioa; 

Inclmlintt tlie Pharmiic:)', Llie Pliysiologicail Aeli™ Km! llie Tlieraoetiticnl Uses i.f Drugs. 
(3d) edition. Octavo, 13(15 pages, 230 illn-irHl-.iH Clnit.", $V.i(lr leiither. Sfi.50. 
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MAISCJT, JOHN St., Pha/r. D., 

P--art<^i<or of Materia Matita nxil Bvtnny in the PhiUutilphin CutUgl of Pliarmatv- _ 

A Manual of Organic Materia Medlca; Being aUuide to Slateria Medics oj 
the Vegelulile and Aniaial KiDJisdoms. For the use of Students, Dru^istH, Pham 
and Pliygicians. New l'4th) edition, thoroughly revised. In one hanrlsnnie royal 
Tolume of about 650 pegee, wilh 258 illuEtnilions, Clolli, $3. [n n few days. 
A notice of tlie third edition is appended. 
Pmf. Maisdi i» one of ilie mnsl dhilnguishH I aufhor are ■ giinpanlae Ihst hi? munual 
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BARTHOLOW, ROBERTS. A. M., M. D., LL. £>., 

Pnfci-or of Miildia Matunan.1 Oeiicrat TlicrapmtUs in the Jtfftnm MbI. Ui't. a{ FKiln 

New Bemedies of Indigenous Source: Their Phyfliulogiai! Actio 
Therapeiitiiul Usee. In one octavo volume of about 300 pages. i\eparaiy. 

PAlCRISn, EDWAlti), 

Lule Pr'ife^or •■/ Ihi Thconi owl t^atiietof Fharmaevin Ihc Fhilaielphia College of Phai 

A Treatise on Fharniacy : designed as a Tezt-book for the Student, and 

Guide fur the Pbysii:iHn aud PharuiaceutisL With man; Formulse and PrefKrlplioDS 

Finh edition, thoroughly revleeil, by Tuomab S. Wieoand, Fh. O. In one bandsomi 

' leof lOSa pages, with 256 illustratians. Cloth, $5; leather, $6. 
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ILERMANN, l>r. L., 

Experimental Pharmacology. A Handbook of Methods for Determining a 

Physiol iigiL-al Actiuna of Drugs, Translated, with the AulhoHa permission, and — '' 
BitenBive aiiditions, bj Robert Meade Smith, M. D., Demonalralor of Physiology i 
University of Pennsylvania, l2mo,, 199 pages, with 32 illustrations. Cloth, $1. 

BRVCE, J. JUITCJTeLl, M. D., JT. B. C. P., 

Materia Medioa and Therapeutics. An lotrudumiun to Kaiional Treaiment. 
Fourth edition. 12mu., 5!II pages. Cloth, tl.5(). See Stiulentff Series oj Maniioit, page 31, 

STILLA ALFRED, M. J)., Zl. D., 

PrutK^Tof ncuTvniMi PrncUcf>;Mrd.ni«iarCtmienlMed.i<itha Tlviv. of Ptana. 

Therapeutics and Materia Medioa. A tjyaiematlc Treatise on the Action and 
Uses (if Medicinal Agents, including their Description and History. Fourth edition, 
revised and enlarged. In two large and handsome octavo vulumea, containing 1936 pages. 

Cioih, *I(1.0U ; leather, $12.(M)._ 

GRIFFITH, ROBERT EGLESFIELD, M. D. « 

A Universal Formulary, containing the Methods of Preparing and AdmiBM 

lering < ilhiiiiul and other Me.licines. The whole adapted to Physicians an<l Pliarmac«^| 

^ata . Tliirii eilition, thoroughly rev uteil, with nuuierous addition^ by John M. Maisc^ 

BQimi'. D., Professor of Materiu Medica and Botany in the Philadelphia Gotlege of PharmtwM 

Hg one octavo volume 9f 775 ;«$es, with SSUluatrations. Cloth, H^; leather, S5.5ti. ■ 
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8TILLE, A., M.D.,LL.I>., & MAI8CH, J. M.,Phar.l)., 

Professor Emeritus of the Theory and Prae- Prof, oj Mat. Med, and Botany in PkUa, 

Hee of Medicine and of Ciiniedl Medicine College of Phannacyi,See*yto th€ Ameri^ 

in the University of Pennsylvania, can Pharmaceutical Asaociatum. 

The National Dispensatory. 

CONTAINING THE NATURAL HISTORY, CHEMISTRY, PHARMACY, ACTIONS AND USES Of 

MEDICINES, INCLUDING THOSE RECOGNIZED IN THE PHARMACOPCEIAS OF THE 

UNITED STATES, GREAT BRITAIN AND GERMANY, WITH NUMEROUS 

REFERENCES TO THE FRENCH CODEX. 

Fourth edition reyised, and covering the new British Pharmacopoeia. In one mag- 
nificent imperial octavo volume of 1794 pages, with 311 elaborate engravings. Price 
in cloth, $7.25 ; leather, raised bands, $8.00. *^*This work will be furnished with PcUent 
Ready Reference Thumb-letter Index for $1.00 in addition to the price in any style of binding. 

In this new edition of The National Dispensatory, all important changes in the 
recent British Pharmacopceia have been incorporated throughout the volume, while in 
the Addenda will be found, grouped in a convenient section of 24 pages, all therapeutical 
novelties which have been established in professional favor since the publication of the 
third edition two years ago. Since its first publication, The National Dispensatory 
has been the most accurate work of its kind, and in this edition, as alwavs before, it may 
be said to be the representative of the most recent state of American, English, German 
and French Pharmacology, Therapeutics and Materia Medica. 



It is with much pleasure that the fourth edition 
of this magnificent work is received. The authors 
and publishers have reason to feel proud of this, 
the most comprehensive, elaborate and accurate 
work of the kind ever printed in this country. It 
is no wonder that it has become the standard au- 
thority for both the medical and pharmaceutical 
profession, and that four editions have been re- 

auired to supply the constant and increasing 
emand since its first appearance in 1879. The 
entire field has been gone over and the various 
articles revised in accordance with the latest 
developments regarding the attributes and thera- 
peutical action of drugs. The remedies of recent 



discovery have received due attention. — Kansas 
Cifv Me/- ieal ludex^ Nov. 1887. 

We think it a matter for congratulation that the 
profession of medicine and that of pharmacy hare 
shown such appreciation of this gi eat work as to call 
for four editions within the comparatively brief 
period of eight years. The matters with which it 
deals are of so practical a nature that neither the 
physician nor the pharmacist can do without the 
latest text- books on them, especially those that are 
so accurate and comprehensive as this one. The 
book is in everv way creditable both to the authors 
and to the publishers. — New York Medical Journal, 
May 21, 1887. 



FAJRQVBjLRSON, bobumt, m. n., f. b. c. p., LL. jD., 

Lecturer on Materia Medica at SL Mary's Hospital Medical School^ London. 

A Guide to Therapeutics and Materia Medica. New Tfourth) American, 
from the fourth English edition. Enlarged and adapted to the U. S. Pnarmacopceia. By 
Frank Woodbury, M. D., Professor of Materia Medica and Therapeutics and Clinical 
Medicine in the Medico- Chirurgical College of Philadelphia. In one handsome 12mo. 
volume of 581 pages. Cloth, $2.50. Just ready. 

It may correctly be regarded as the most modem 
work of its kind. It is concise, yet complete. 
Containing an account of all lemedies that have 
a place in the British and United States Pharma- 
copoeias, as well as considering all non-official but 
im portant new dru^.o, it become- in fact a miniature 
dispensator* . — Panfic Medical Journal^ June, 18-9. 

Farquharson's Guide is becoming more widely 
known, ar d doubtless will be more acceptable with 
each revision, as it has in this. It is jubt the book 



the young doctor will consult with profit in very 
many of nis daily emergencies, and to all such- 
yes, and to many of the grave and leverend 
seniors we commend it most heartily. — Korth 
Carolina Medical Journal^ July, 1889 

We have in the preceding issues of this journal 
had occasion to call attention to the previous edi- 
tions of this excellent work, which in its present 
form retains all the special features of its former 
editions. — Southern Practitioner^ July, 1889. 



JEDJSS, ROBERT T., M. D., 

Jackson Professor of Clinical Medicine in Harvard University^ Medical Department, 

A Text-Book of Therapeutics and Materia Medica. Intended for the 

Use of Students and Practitioners. Octavo, 544 pages. Cloth, $3.50 ; leather, $4.50. 

The treatise will be found to be concise and ' cine. Such they can find in the present author, 
practical, bringing the subject down to the latest I All the newest drugs of promise are treated of. 



developments cf therapeutics and pharmacology, i The clinical index atthe'end will be found very 
The student and practitioner will find the book a useful. We heartily commend the book and con- 
valuable one for reference and study, the former gratulate the author on having produced ho good 



being facilitated by a full and excellent index. — 
at. lAniis Medical and Surgical Journal ^ Jan. 1888. 

The present work seems destined to take a prom- 
inent place as a text-book on the subjects of which 
it treats. It possesses all the essentials which we 
expect in a book of its kind, such as conciseness, 
clearness, a judicious clai<sification, and a reason- 
able degree of dogmatism. The style deserves 
the highest commendation for its dignity and 
purity of diction. The student and young practi 
tioner need a safe guide in this branch of medi- 



a one.— N. Y. Medical Joui nal^ Feb. 18, 1888. 

Dr. Edes* book represents better than any older 
book the practical therapeutics of the present 
day. The book is a thoroughly pracUc*! one. The 
classification of remedies has reference to their 
therapeutic action, and such a classification will 
always meet the approval of the student The rela- 
tive importance of different remedies is indicated 
by the space devoted to each, and by the use of 
larger type in the titles of the more important 
tirticlea.— Pharmaceutical Era, Jan. 1888. 
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GBEEN, T. HBITRT, M. I)., 

Lecturer on Pathology and Morbid Anatomy at Charing-Oross Hospital Medical School^ London, 

Pathology and Morbid Anatomy. New (sixth) American from the seventh 
revised English edition. Octavo, 639 pp., with 167 engravings. Cloth, $2.75. Just ready. 



No more striking evidence of the enormous 
strides made by the science of patholojjy could be 
offered than that seen in the appearance of Green's 
Patholoqy in its present form. Mr. Stanley Boyd 
has performed his share of the work most admir- 



ahly. He has improved on the sixth edition, 
which he edited, and has recast or rewritten sev- 
eral very important sections in which recent ad- 
vances have to be recorded. — British Medical Jour- 
Tuily September 14, 1889. 



PAYNE, JOSEPH F., M. D., F. 11. C. P., 

Senior Assistant Physician and Lecturer on Pathological Anatomy ^ St. Thomas' Hospital^ London, 
A Manual of General Pathology. Designed as an Intrcduction to the Prac- 
tice of Medicine. Octavo of 524 pages, with 152 illus. and a colored plate. Cloth, $3.50. 
Knowing, as a teacher and examiner, the exact cal factors in those diseases nuw with reasonable 



needs of medical students, the author has in the 
work before us prepared for their especial u«*e 
what we do not hesitate to say is the best introduc- 
tion to general pathology that we have yet ex- 
amined. A departure which our author has 
taken is the greater attention paid to the causa- 
tion of disease, and more especially to the etiologi- 



ceriainty ascribed to pathogenetic microbes. In 
this department he has been very full and explicit, 
not only in a descriptive manner, but in the tech- 
nique of investigation. The Appendix, giving 
methods of research, is alone worth trie price of the 
book, several times over, to every student of 
pathology. — St. Louis Med. and Surg. «/our., J an. "89. 



SENN, NICHOLAS, M.D., Ph.D., 

Professor of Principles of Surgery and Surgical Pathology in Rush Medical College^ Chicago. 

Surgical Bacteriology. In one handsome octavo of 259 pages, with 13 plates, 
of which 9 are colored. Cloth, $1.75. Just ready. 

The author in thisexcellentmonograph has very 
conci!?elv yet fully and comprehensively gone over 
the field, and placed before the medical public a 
tnost valuable treatise on the subject. We know 
of no one better qualified for the task he has 
assumed, and doubt if anyone could have dis- 
charged the duty so well. Those who would not 
be behind the wonderful developments of the day 



will make a mistake in not supplying themselves 
with this work. The facts in regard to this im* 
portant subject are made so plain and considered 
in such a satisfactory manner that we can but 
regard it as one of the most important contributions 
to the medical literature of the year. — SouUi&m 
Practitioner^ June 1, 1889. 



COATS, JOSEPH, M. 1)., F. F. P. S., 

Pathologist to the Glasgow Western Infirmary, 

A Treatise on Pathology. In one very handsome octavo volume of 829 pages, 

with 339 beautiful illustrations. Cloth, $5.50 ; leather, $6.50. 

manner, the changes from a normal condition 
effected in structures by disease, and points out 
the characteristics of various morbid agencies, 
so that they can be easily recognized. But, not 
limited to morbid anatomy, it explains fully how 
the functions of organs are disturbed by abnormal 
conditions. — Cinannact Medical News^ Oct. 1883. 



Medical students as well as physicians, who 
desire a work for stud^ or reference, that treats 
the subjects in the various departments in a very 
thorough manner, but without prolixity, will cer- 
tainly give this one the preference to any with 
which we are acquainted. It sets forth the most 
recent discoveries, exhibits, in an interesting 



WOODHEAD, G. SIMS, M. D., F. B. C. P. E., 

Demonstrator of Pathology in the University of Edinburgh. 

Practical Pathologfy. A Manual for Students and Practitioners. In one beau- 
tiful octavo volume of 497 pages, with 136 exquisitely colored illustrations. Cloth, $6.00. 



It forms a real guide for the student and practi- 
tioner who is thoroughly in earnest in his en-^ 
deavor to see for himself and do for himself. To 
the laboratory student it will be a helpful com- 
panion, and ail those who may wish to familiarize 
themselves with modern methods of examining 
morbid tissues are strongly urged to provide 



themselves with this manual. The numerous 
drawings are not fancied pictures, or merely 
schematic diagrams, but they represent faithfully 
the actual images seen under the microscope. 
The author merits all praise for having produced 
a valuable work. — MediccU Record^ May 31, 1884. 



8CHAFER, EDWABn A., F. B. 8., 

Jodrell Professor of Physiology in University CoUege^ London, 

The Essentials of Histology. In one octavo volume of 246 pages, with 

281 illustrations. Cloth, $2.25. 

This admirable work was greatly needed. It 
has been written with the object of supplying 
the student with directions for the microscopical 
examination of the tissues, which are given in a 
clear and understandable way. Although espe- 



cially adapted for laboratory work, at the same 
time it is intended to serve as an elementary 
text-book -of histology, comprising all the essen- 
tial facta of the science. — The Physician and Sur- 
geon, July, 1887. 



KLEIN, E., M. D., F. B. S., 

Joint Lecturer on General A nat. and Phys. in the Med. School of St. Bartholomew's Hosp.^ London, 

Elements of Histology. Fourth edition. In one 12mo. volume of 376 pafi:es, 

with 194 illus. Limp cloth, $1.75. Just ready. See Stwlentt^ Series of Manuaisy page 31. 

Considered with regard to its contents, it can index affords a ready reference to the histology of 

only be looked on as a large and comprehenj-ive every tissue and organ, and presents, at the same 

volume. New and original illustrations have been time, a complete glossary of thescientific terms. — 

added, with the helpot which the structure of each ProvinckU Medical Joumalf May 1, 1889. 
tissue becomes clear to the reader. A copious 



PEPPER, A. J., M. B., M. S., F. B. C. S., 

Surgeon arid Lecturer at St. Mary^s Hospital, London. 

Surgical Pathology. In one pocket-size 12mo. volume of 611 pages, with 81 
illustrations. Limp cloth, red edges, $2.00. See Studentt^ Series of ManualSy page 31. 



Its form is practical, its language is clear, and 
th9 information set forth is well-arranged, well- 
indexed and well- illustrated. The student will find 



in it nothing that is unnecessary. The list of 
subjects covers the whole range of surgery.— A\u^ 
York MediccU Journal, May 31, 1884. 
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FLINT, AUSTIN, M. I)., LL. D. 

Prof, of the Principles and Practice of Med, and of Ctm. Med, in BeUwue Hospital Medical College, N, F. 

A Treatise on the Frinoiples and Practice of Medicine. Designed for 
the use of Students and Practitioners of Medicine. New (sixth) edition, thoroughly re- 
vised and rewritten by the Author, assisted by William H. Welch, M. D., Professor of 
Pathology, Johns Hopkins University, Baltimore, and Austin Flint, Jr., M. D., LL. D., 
Professor of Physiology, Bellevue Hospital Medical College, N. Y. In one very handsome 
octavo volume of 1160 pages, with illustrations. Cloth, )>5.50; leather, $6.50. 



A new edition of a work of such established rep- 
utation as Flint*s Medicine needs but few words to 
commend it to notice. It may in truth be said to 
embody the fruit of his labors in clinical medicine, 
ripened by the experience of a long life devoted to 
its pursuit. America may well be proud of having 
produced a man whose indefatigable industry and 

Shifts of genius have done so much to advance med- 
cine; and all English-reading students must be 
fratefUl tor the work which he nas left behind him. 
t has few equals, either in point of literary excel- 
lence, or of scientific learning, and no one can 
fetudy its pages without being struck bv the lu- 
cidity and accuracy which characterize them. It 
is qualities such as these which render it so valu- 
able for its purpose, and give it a ioremoKt place 
among the text-books of this generation. — The 
London Lancet^ March 12, 1887. 

No text-book on the principles and practice of 
medicine has ever met in this country with such 



general approval by medical students and practi- 
tioners as the work of Professor Flint. In all the 
medical colleges of the United States it is the fa- 
vorite work upon Practice; and, as we have stated 
before in alluding to it, there is no other medical 
work that can be so generally found in the libra- 
ries of physicians. In every state and territory 
of this vastcountry the book that will be most likely 
to be found in the office of a medical man, whether 
in city, town, village, or at some cross-roads, is 
Flint's Practice. We make this statement to a 
considerable extent from personal observation, and 
it is the testimony also of others. An examina- 
tion shows that very considerable changes have 
been made in the sixth edition. The work may un- 
doubtedly be regarded as fairly representing the 
present state of the science of medicine, and as 
reflecting the views of those who exemplify in 
their practice the present stage of progrens of med- 
ical art. — Oincinnatt Medical ivetoa, Oct. 1886. 



MABTSHOBNE, HENRY, M. I>., LL. D., 

Lately Professor of Hygiene in the University of Pennsylvania, 

Essentials of the Principles and Practice of Medicine. A Handbook 

for Students and Practitioners. Fifth edition, thoroughly revised and rewritten. In one 
royal 12mo. volume of 669 pages, with 144 illustrations. Cloth, $2.75 ; half bound, $3.00. 



Within the compass oi 600 pages it treats of the 
history of medicine, general pathology, general 
symptomatology, and physical cfiagnosis (including 
laryngoscope, ophthalmoscope, etc.), general ther- 
apeutics, nosology, and special patholo^ and prac- 
tice. There is a wonderhil amount of information 
contained in this work, and it is one of the best 
of its kind that we have seen. — Glasgow Medical 
Journaly Nov. 1882. 

An indispensable book. No work ever exhibited 
a better average of actual practical treatment than 



this one; and probably not one writer in our day 
had a better opportunity than Dr. Hartshorne for 
condensing all the views of eminent practitioners 
into a 12mo. The numerous illustrations will be 
very useful to students especially. These essen- 
tials, as the name suggests, are not intended to 
supersede the text-books of Flint and Bartholow, 
but they are the most valuable in atfording the 
means to see at a glance the whole literature ot any 
disease, and the most valuable treatment. — Chicago 
Medical Journal and Examiner, April, 1882. 



REYNOLDS, J. RUSSELL, M. !>., 

Professor of the Principles and Practice of Medicine in University OoUege, London, 

A System of Medicine. With notes and additions by Henry Hartshorne, 
A. M., M. D., late Professor of Hygiene in the University of Pennsylvania. In three large 
and handsome octavo volumes, containing 3056 double-columned pages, with 317 illustra- 
tions. Price per volume, cloth, $5.00 ; sheep, $6.00 ; very handsome half Kussia, raised bands, 
$6.50. Per set, cloth, $15; leather, $18. Sold only by subacription. 

Really too much praise can scarcely be given to 
' this noble book. It is a cyclopsedia of medicine 
wriilen by nome of the besst m«-n of Europe. It is 
lull of Ubeful iulormatlon, Huch as one finds fre- 
quent need of in one's uaily work. As a book 



of reference it is invaluable. It is up with the 
times. It is clear and com entrated in ^tyle, and 
its form is worthy of its lanious publisher. — 
Louinvule Medical Aetc«, Jan. 3i, 188U. 



STILLE, ALFRED, M. D., LL. D., 

Projeasur Evierttits of the Theory and Practice of Med. and of Clinical Med. in the Univ. of Penna 

Cholera: Its Origin, History, Causation, Symptoms, Lesions, Prevention and Treat- 
ment, in one handsome 12mo. volume of 163 pages, with a chart. Cloth, $1.25. 



WATSON, SIR THOMAS, M. D., 

Late Physician in Ordinary to the Queen, 

Lectures on the Principles and Practice of Physic. A new American 

from the tilth English edition. Edited, with additions, and 190 illustrations, by Henry 
Hartshorne, A. M., M. D., late Professor of Hygiene in the University of Pennsylvania. 
In two large octavo volumes ol 1840 pages. Cloth, $9.00 ; leather, $11.00. 



LECTURES ON THE STUDY OF FEVER. By 
A. Hudson, M. D., M. R. I. A. In one octavo 
volume of 308 pages. Cloth, $2.60. 

A TREATISE ON FEVER. By Robekt D. Lyons, 
K. C. C. In one Svo. vol. of 354 pp. Cloth, K2.26. 



BRISTOWE'S practice OF MEDICINE. In 
one octavo volume. 

LA ROCHE ON VJlLLOW FEVER, considered in 
its Historical, Pathulogieal, Ktiolugicai and 
Therapeutical Relations, in two large ana nand- 
some octavo volumes of 1468 pp. Ciotn, S7.X. 
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Lba Brothirb & Co.'fl PuBUOATions — System of Med. 
For Sale by Sitbscription Only. 

A System of Practical Medicine. 

BY AMERICAN A UTHORS. 
Edited by WILLIAM PEPPER, M. D., LL. D., 



r FCMKSVLVAHIA, 



Aasiated hj Louis Stakr, M. D., Clinical FroresBor of the Diaeases of ChilUren i: 
Hoapital of the University of Penosylvania. 



In this great vork Americnn medicine ia fur the Qrst time reflected by its worthiest 
teachers, and ji resented in the full davelupment of the practical utility which is ita pre- 
eminent characteristic. The most able men — from the East ami the West, from the 
North and the Suiith, from all the prciminent centres of education, and from all the 
hospilaU whieh afliird sjieciiil opuorlnnitiea for study and praetice — have united in 
generous rivalry to bring Logetlier this vast aegregate of specialized experience. 

The distinguished editor haa no apiinrtiuned the work that to each author lias been 
assigned the subject whii^h he is [>ecu1iarly Htted to discuss, and in which his views 
will be at^cepted aa the latest exiiression of sdentiSc and practical knowledge. The 
practitioner will therefore find these volumes a complete, authoritative anil unfailing work 
of reference, to which he may at all limes turn with full certainly oi hndiug what he neeils 
in its iQuilt recent aspect, whether he seeks infortnatlon on the general princi|)lesof medi- 
cine, or minute guidance in the treatment of special disease. So wide is the scope of the 
work that, with the exception uf midwifery and matters strictly surgical, it embraces the 
whole domain of medicine, including thedejmrtmeatefor which the physician ia accustomed 
lo rely on special Ireatiees, such as diseases of women and children, of the geni to-urinary 
organs, of the skin, of the nerves, liygiene and sanitary scien<«, and medical ophthalmology 
anu otology. Moreover, authors have inserted the iunaulas which they have found mout 
efficient in the treatment of the various affections. It may thus he truly regarded as a 
Complete Library op Pbaptical Medioimb, and the general practitioner [Kianeasing it 
may feel secure that he will require little else in the daily round of professional duties. 

In spite of every eQbrt to condense the vast amount of practical information fur- 
nished, it iiafi been impossible to present it in less than 5 large octavo volumes, containing 
about dSOU beautifully printed pages, and embodying the matter of about 15 ordinary 
oclATOs, Illustrations are introilui^ wherever re([uiaite to elucidate the text. 

A detailed prospeetiU! miit be sent to any addrei* on appliention la the pahli^hers. 
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JFOTJECBBGILL, J. JUT., M. D., Edtn., M. JB. C. -P., Xond., 

Physician to the City of London Hospital for Diieones of the Chest. 

The Practitioner's Handbook of Treatment ; Or, The PrincipleB ofHien- 

peatics. New (third) edition. In one 8vo. vol. of 661 pages. Cloth, $3.75; leather, $4.75. 

To have a description of the normal phyniologl- I ThiH is a won«lerful book. If there be sneh a 
cal proceFsen of an organ and of the methodH of thing ax "medicine made eai*T.** this ia the went to 
treatment of its morbid conditions brought . acoompliHh thiH rehult. — Va. JUed. Months June^^gl. 
together in a single chapter, and the relations. It is an excellent, practica! work on therapeutics, 
between the twoclearly staled, cannot fail to prove well arranged and clearly expressed, useful to the 
a great convenience to many thoughtful but buny , student and young practitioner, perhaps even to 
physicians. The practical value of the volume i» the old. — Dublin Journal of MediaU SeUn^ Mareh, 
greatly increased by the introduction of many '< 1888. 
prescriptions. That the profession appreciates j We do not know a more readable, practical tnd 



that the author has undertaicen an important work 
and has accomplished it is shown by the demand 
for this third edition.— iV. Y, Med. Jour.^ June Il,'87. 



useful work on the treatment of disease than the 
one we have now before us. — Paeifie MedktU mti 
Surgical Journal ^ October, 1887. 



VAUGHAN, VICTOR C, P/i. !>., 31. D., 

Prof, of Phys. and Path. Chertx. and Aexoc. Prof, of Tfiernp. and Mat. Med. in the Univ. ofMiek. 

and NOVY, FitEDBBICK G., M. D. 

Instructor in Jli/gitne an*i Phf/s. Cheni. tn the Univ. of Mich. 

Ptomaines and Leucomaines, or Putrefactive and Physiological 

Alkaloids. In one handsome 12mo. volume of 31 1 pages. Just ready. Cloth, $1.75. 

This book is what has been wanted for some observers and experimenters on micro-organisms, 
years by the medical profession. The subject of and to trac.e the relationship of cause and effect 
ptomaines and leucomaines, so far as their disease- of the putrefactive alkaloids. We congratulate 
producing relations are concerned, has been under the.autliors upon the successful presentation ot 
special study scarcely more than a decade, but the current views on the subject in such manner 
within that period facts have been discovered i as to make them easily comprehensible, while to 
upon which theories of permanent standing have , the practitioner, after he Ua-* carefully read the 
been built, until now the practitioner is far be- , lx>ok, it will serve, also, as a frequent reference 
hind the times if he does not appreciate the i work.becauseof the technical information it gives, 
importance of ptomaines. This is the first attempt j Va. Medical Monthly^ Sept. 1888. 
made to collect into book form the results of i 

FINLAY80N, JAMES, M. I)., Editor, 

Phyneian and Lecturer on Clinical Medicine in the Olasgow Western Infirmary, etc 

Clinical Manual for the Study of Medical Cases. With Chapters 
by Prof. Gairdner on the Physiognomy of Disease; Prof. Stephenson on Diseases of 
the Female Organs; Dr. Bobertson on Insanity; Dr. Gemmell on Physical DiagnosiB; 
Dr. Coats on Laryngoscopy and Post-Mortem Examinations, and by the Editor on Case- 
taking, Family History and Symj)toms of Disorder in the Various Systems. New edition. 
Id one 12mo. volume of 682 pages, with 158 illustrations. Cloth, $2.50. 

The profession cannot but welcome the second 
edition of this very valuable work of Finlayson 
and his collaoorators. The hize of the book has 
been increased and the number of illustrations 



nearly doubled. The manner in which the bubject 
ii treated is a most practical one. Symptoms 
alone and their diagnostic indications form the 
basis of discuj^aion. The text explains clearly and 
fully the methods of examinations and the con- 
cludiuns to be drawn from the physical signs. — 
The Medical News, April 23, 1887. 

We are pleased to see a second edition of this 
admirable book. It is essentially a practical 



treatise on medical diagnosis, in which every sign 
and symptom of disease is carefully analyzed, ad 
their rehitive siKnilit-ance in the different atteo- 
lions in wnich they occur pointed out. From their 
synthesis the student can accurately determine 
tlie disease with which he has to deal. The book 
has no competitor, nor is it likely to have tis long 
us future editions maintain its present standard of 
excellence. The general practitioner will find 
many practical hints In iis pages, while a careful 
study of the work will save him fn>m many pitfalls 
in diai<no8is. — Liverpool Medtco-Chirurgical Jtmr- 
nal, January, 1887. 



EEIfWICK, SAMUEL, M. J)., 

Assistant Physician to the London Hospital. 

The Student's Guide to Medical Diagnosis. From the third revised and 
enlarged English edition. In one very handsome royal I2mo. volume of 328 pages, with 
87 illustrations on wood. Cloth, $2.25. 

BA.BERSHON, S. O., M. 1)7, 

Senior Physician to and late Led. on Principles and Practice of Med. at Guy's Hospital, London, 

On the Diseases of the Abdomen ; Comprising those of the Stomach, and 
other parts of the A limentary Canal, C£so])hagus, Cacum, Intestines and Peritoneum. Second 
American from third enlarged and revised English edition. In one handsome octavo 
volume of 554 pages, with illustrations. Cloth, |I3.50. 
This valuable treatise on diseases of the stomach to the times, and making it a volume of interest to 



and abdomen will be found a cyclopaedia of infor- 
mation, systematically arranged, on a.l dit?eases of 
the alimentary tract, from the mouth to the 
rectum. A fair proportion of each chapter is 
devoted to symptoms, pathology, and therapeutics. 



ology, 
ler tht 



the practitioner in every field of medicine and 
surgery. Perverted nutrition is in some form 
a>4Soeiuted with ail diseases we have to combat, 
and we need all the light that can be obtained on 
a subject so broad and general. Dr. Habershon's 

The present edition is fuller than former ones in i work is one that every practitioner should read 

many particulars, and has been thoroughly revised ' and study for himself. — N. Y, Medical Jou.nat, 

and amended by the author. Several new chap- . April, 1879. 

ters have been added, bringing the_work fully up I 

lANNBR, THOMAYhAWKES, M. D. 

A Manual of Clinical Medicine and Physical Diagnosis. Tliiid American 
from the second London edition. Revised and enlarged by Tn^BUBY Fox, M. D, 
In one small 12mo. volume of 362 pages, with illustrations. Cloth, $1^. 



L BaoTHEEs & Co.'s Pdblioacions — Hygiene, Electr., Pract. ITS 
~^AJRTIIOLOW, ROBERTS, A. M., M. H., LL. D., 

Praf. of raateria Mediea and Gtneral Thsrnpculics in Ihi Jnffm-iOH Mtd. Coll. of FhUa., a 

Medical Electrioity. A Prautical Treatise on the Applicaliona of Electrici^ B 

to Medicine ami Surgery. New (third) edition. In one ver; handsome octavo Toliime ota 

303 pBges, with 110 illustmtionfi. Cloth, $2.50. 
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JtlCHARDSOy^, B. W., M.I)., I.L.I>., F.S.S. 

FlUaa t>t Ihi Ronal College of Phyaieuins, Lmioiu 
FreTentive Medicme. In one octavo voiume of 729 pages. Cloth, $4; leather, ^ 
Dt. RIol.aniBon has auooeeded In ptodiiolna 

.._.u,.u ,. ., ., ceptlon, oomprahei 

ayBteiogtio t 
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Odleal Seiencts, April, IBSf,. 
This is a book that will surely findaoiace on 111* 
tsbleof every proBtesaive physician. TuiJiBuiedt- 
cal profession, wucse duty la quite as much Id 



'ormaLIon.— JUalical unii,^'i 



THE YEAR-BOOK OF TREATMENT FOR 1889. 

A CompreheneiTe and Critical Review for Fraotitioaers of Medi- 
cine. Ill one 12tiin. volume of 34D p^es, Ijoiiud in limp cloth, $1.25, Justretuly. 
if*» Fcir Bpedal commuUitioiis with periodicals see jiage " 



All Iho itr^iiDrhint udT'tices in theiopeulici In 

the form of mnclse abstriicts, uniiUlj wilh the 
► uggeMlve uonirneula nrcrttlciamB ofihe conttl- 

raisB iha book IsralwvB the level of a ooroptlallon. 



e leust imiionnut 



acCiflon 



Th^t 



al Xtvia. n 



nedioEu 



speolBl.— 



.tthe riak of being buspected uf Indnlglsg to.: 
...BoiDB praise, wa will Blitfe Ihal wa balie™ ibM 
nine out of ten of oil InlrlligBUt phvsieiaoa WBqi 
had the opporlunlly of exaniining this work li«U 



THE YEAB-BOOES OF TREATMENT FOR 1886-8t, 

Similar to ahove. 12mo., 320-^41 pages. Limp oloth, $1.25 eaeli. 



SCSREIBEB, DR. JOSEFS. 

A Manual of Treatment by Massage and Methoditjol Musole Sx- 
ercise. Tianslated bj Waj,teb Mekuelson, M.ll., of New York. In one liaudsonw 
octavo Tolunie of 274 pages, with 117 fine engravings. Jml ready. Clotli, 12,75. 
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Eatntinryli JUsditaL ^uurnof, April, 11 
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21 paBoa. Cloth, Sl.M, 
DAVIS' CLINICAL LECTURSS OB VARIOUS 
IMPOBTANT DISEASES. By W. S. D»yu, 
H. D. Edited by Fusai H. Divia, M. D. Seuond 
edition. Vtaxo. m pages. Cloth, Sl.Tt. 
TODD'S CLIMCAL LECTURES ON 
ACUTE DlSEAiiES. In one ocUIO 
MP pages. Cloth, HJO. 



volume of SKI pBKHB. Clutta,sz.ua. 
BARLOW'S MAMDAL OF THE PB 

MEDlcmE. WUb additlona by L. F. Cokdil. 

M. D. 1 vol. Svo., pp. ISU3. Cloth, tV.su. 
CEAMBEBB'MANUAl-OFDIETASOKEG 

IN HEALTH AND SICKNESS. In one 

some DclaiD Toluroe ofsua pp. Cloth, Sz.TE. 
HOLLAND'S MEDICAL NOTES AND KEFLEOi 

"■ ■" ■ - Cloth,taAj. 
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X'LINTf AV8TIN, M. J>., LL. D., 

Professor of the Prwdplea and Practice of Mechetne m Bellevue Hospital Medical CbUege, N, T. 

A. Manual of Auscultation and Percussion ; Of the Physical Diagnosis of 
Diseases of the Lungs and Heart, and of Thoracic Aneurism. Fourtli edition. In one 
handsome royal 12mo. volume of 278 pages, with 14 illustrations. Cloth, $1.75. 

The original work done by Dr. Flint in the devel- Mssed through fuur editions attests its popularity, 

opment of the art of phyHical diagnosis will always There is a tendency among physical diagnosti* 

make this manual an authority on this subject, clans to make a together too many varieties uf 

Among all the works issued on this topic during morbid chest sounds, and especially of rales. The 

the last few years, none exceeds this one in nim- conciseness of Dr. Flmt's A/a/iunns one uf its chief 

piicity and completeness. The fact that it has advantages— il/edicaJiSteord, June 16, 1888. 



BY THE SAME AUTHOR. 

A Practical Treatise on the Physical Exploration of the Chest and 
the Diagnosis of Diseases Affecting the Bespiratory Organs. Second and 
revised edition. In one handsome octavo volume of 591 pages. Cloth, $4.50. 

Phthisis: Its Morbid Anatomy, Etiology, Symptomatic Events and 
Complications, Fatality and Prognosis, Treatment and Physical Diag- 
nosis ; In a series of Clinical Studies. In one octavo volume of 442 pages. Cloth, $3.50. 

A Practical Treatise on the Diagnosis, Pathology and Treatment of 
Diseases of the Heart. Second revised and enlarged edition. In one octavo volume 
of 550 pages, with a plate. Cloth, $4. 

Essays on Conservative Medicine and Kindred Topics. In one very hand- 
Bome rojal 12mo. volume of 210 pages. Cloth, $1.38. 



BBOWNE, LENNOX, F. R. C. 8., E., 

Senior Physician to the Central London Throat and Ear Hottpitnl. 

A Practical Guide to Diseases of the Throat and Nose, including 
Associated Affections of the Ear. With 120 illustrations in color, and 200 en- 
gravings on wood designed and executed bj the Author. New (second) and enlarged 
edition. In one imperial octavo volume of 628 pages. Cloth, $6. 



Mr. Browne's book can be recommended to 
students and Ptill more to practitioners as a clear, 
sound and practical guide to the diagnosis and 
treatment of diseases of the throat. Uis experi- 
ence is not only large, bui ripe, and he gives his 
readers the full benefit of it. A particularly praise- 



worthy feature is that from beginning to end Mr. 
Browne, whilst giving due prominence to local 
measures, never lails to insist on the necessity of 
supplement ing these by proper constitutional 
treatment. — London Medical Mtcordvr^ May, 1888. 



SEIZES, CABL, M. D., 

Lecturer on Laryngoscopy in the University of Pennsylvania. 

A Handbook of Diagnosis and Treatment of Diseases of the Throat, 

Nose and Naso-Pharynx. New (third) edition. In one handsome royal 12mo. 

volume of 373 pages, with 101 illustrations and 2 colored plates. Cloth, $2.25. Just ready, 

of topics and methods. The book deserves a large 
sale, especially among general practitioners — C/ii- 
cage Mtdical Journal ami Examintsr^ April, 1889. 



Few medical writers surpass this author in 
ability to make his meaning perfectly clear m a 
few words, and in discrimination in selection, both 



OMOSS, S. JD., M.D.f LL.I>., U.C.L. Oxon., LL.n. Cantab. 

A Practical Treatise on Foreign Bodies in the Air-passages. In one 
octavo volume of 452 pages, with 59 illustrations. Cloth, $2.75. 

COHEN, J. SOLIS, M. 1)., 

Lectwrer on Laryngoscopy and Diseases of the Throat and Chest m the Jefferson Medical College, 

Diseases of the Throat and Nasal Passages. A Guide to the Diagnosis and 
Treatment of Affections of the Pliarynx, CEsophagus, Trachea, Larynx and Nares. Third 
edition, thoroughly revised and rewritten, with a large number of new illustrations. In 
one very handsome octavo volume. Preparing, 

BBOAJDBENT, W. H., M. !>., E. M. C. P., 

Physician to and Lecturer on Medicine at SL Mary's HospitaL 
The Pulse. In one 12mo. volume. Preparing. See Series of Clinical ManuaUy page 31. 



PULLER ON DISEASES OF THE LUNGS AND 
AIR-PA88AGE8. Their Pathology, Physical Di- 
agnosis, Symptoms and Treatment. From the 
second and revised English edition. In one 
octavo volume of 476 pages. Cloth, $:150. 

WALSHE ON THE DISEASES OF THE HEART 
AND GREAT VESSELS. Third American edi- 
tion. In I vol. 8vo., 418 pp. Cloth, $3.00. 

8LADE ON DIPHTHERIA; its Nature and Treat- 
men^ with an account ot the History of its Pre- 



valence in various Countries. Second and revised 
edition. In one 12mo. vol., pp. 158. Cloth, $1.25. 

SMITH ON CONSUMPTION ; its Early And Reme- 
diable Stages. 1 vol. 8vo., pp. 253. Cluth, $2.25. 

LA ROCHE ON PNEUMONIA. 1 vol. 8vo. of 490 
pages. Cloth, $3.00. 

WILLIAMS ON PULMONARY CONSUMPTION; 
its Nature, Varieties and Treatment. With an 
analyHi» of one thousand cases to exemplify its 
duration. In one 8yo. vol. of 303 pp. Cloth, 1^60 
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BOSS, JAMES, M.J)., F.M.C.P., LL.I>., 

Senior AasiKlant fhyiidan lo Ikt Uane/iailtr Kof/al Itfirmary. 

A Handbook on DiaeoaeB of the Nervous SyBtem. I 

Tolume (if 725 [>ngea, wilh ltl4 lIlustrationB. Cloth, $4,50 ; leatlier, $5.50. 
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MITCHELL, 8. WEIR, M. !>., \ 

PUystevm to OrthojHudie Hospital and tht It^innary for Dittaia of tht Strvaui Sv»tan, FAiiu., tt«. 

Lectures on Dieeasea of the Nervous System: Especially in Women. 
, dotli,$1.75. 
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HAMILTON, ALLA2f MeLAJfE, M. H., 

ig Ph)/sician al the ifospiMl far BpOepliee and Patalylia, AtofAusf/'i Iiland, !f, 7. 

reviaed and 

When theHTBtetlttlon afthtsguadbooliappeared I characterized Ihla book as tlie best of Ita kind to 
»« gave tt our emphalio endoraemenl, and llie any limgUBgB.vihloh ia a handsome endnrsemen! 
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,..._e1o BtudenUot new edition, and the addlllona io It, will lustlfy ill 
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\e and Ita author as a aafe gnide lo studeaU of nen edition, and the addition 

si neurology. One ol the beat and most purchase even by Ihoae whL , 

Klof EngllahneurologlcBlJoumalH, Bram.hia \ iifiMut and A'lurolo^l, April, ISSH. 

TUKE, DANIEL HACK, M. I*., ~ ■ 

JmhI AuOmt of The Miaaial of P^'icMogiral Xedicine, etc I 

niuBtratioDS of the Influence of the Mind upon the Body In Health 
and Disease. Desieiietl to eUiuilule the Action of the Imafiiiiulion. New eiiitioa. 
Thoroughly reviaed and rewritten. InoueSTo. vol.of4t!7pp,,willi 2col. plates. Cloth, $3. 
' ■ ■ - .. .- ,, might. 
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CLOUSTON, THOMAS S., M. !>., I\S. C.P., L.R. C.S., 

Lneturer on Menial Dietaia in the tJnnvrtlty of Ednitmrgh. 

Clinical Lecturea on Mental Diaeaaea. With an Apjiendii, containing an 
Abstract of the Hwtiitesof the Uniied States and of the Several Stales and TerriloHes re- 
lating to the (."iiBtwly of the Insane. By Charles F. Foiao.u, M. D., Assistant Professor 
of Mental Diseahes^ Med. De^. of Harvard Univ. In one handsome octavo volume of 541 
pages, with eight lithographic plates, four of which are beautifully colored. Cluih, ii. 
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SAVAGE, GEORGE H., M. D., 

Lvlitrcr on Mental Diietisvi at Ouv'n Hoipilal, London. 

Insanity and Allied Neuroses, FmcticaJ and Clinical. Tn one 12mD. i 
of 551 piiges, with 18 illiis. Cli.ih, *->.W). See Series of Qiniail Munuaht, page 31, 

PLAYFAUl, W. S^,~M. I)., F. iTa 1*. 

The Systematic Treatment of Nerve Prostration and Hysteria. 

one hatidHotue smiiU 12mo. vr>li)ui<e of 117 paB;es. Cloth, fl.OO. 
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ASSHURST, JOHN, Jr., M. JD., 

Barton Prof, of Surgery and CUn. Surgery in Unio. of Penna.f Surgeon to the Penna. Hosp^^ etc. 

The Principles and Practice of Surgery. New (fifth) edition, enlarged 
and thoroughly revised, in one large and handuume octavo volume of 1144 pages, with 
642 illustrauons. Cloth, $6 ; leather, $7. Jiist ready. 
We feel coDfideut that this last edition of Dr. matter is handled in a masterly manner. We 



Ashhursi'd Pnuciples auu Practice of burgery wiil 
be received witti lavor by the raeiJical prules8iun, 
and will be louud lo furnish a condensed, compre- 
hensive and conservative representaiiou of mod- 
ern surgery. — Tne Medical NvtvUt Sov. 30, 18S9. 

Any worlc from the pen of so well known an 
author re4Uires Utile more commendation, and 
the present work on surgery is ahead of previous 
isbUes. it is a clear, and concise but compie- 
heuaive work, setting forth the modern modes of 
surgical practice. It also contMius very valuable 
inturniaiiou relating to diagnosis. Tlie diseases 
of the eye ana ear are well aud ably handled. The 
work is abundantly illutstraied, and the subject 



highly commend this work as one of the best 
text-books on surgery with which we are ac- 
quainted. — Canada Lancet, Dec. 1889. 

'Ihis is one of the mjst popular and useful of 
the many well-known treatises on general surgery. 
It furni:»ties in a concise manner a clear and 
comprehensive description of the modes c^ prac- 
tice now generally employed in the treatment of 
surgical atfcctious, wita a plain exposition of tlie 
principles on which those modes of practice are 
based. The entire work has Deen carefully revised, 
aud a number of new illustrations introduced 
that greatly enhance the value of the book. — 
Cuicinnali Lancet -Clinic, Veo, 14, 1889. 



GMOSS, 8. n., M. I}., LL. !>., 1>. C. L. Oxon., LL. D. 
Cantab., 

Bmerxtub Profesbor of Surgery in the Jefferson Medical College of Phikuielphia, 

A System of Surgery : Pathological, Diagnostic, Therapeutic and Operative. 
Sixth edition, thoroughly revi«ed and greatly improved. In two large and beautifuilj- 
printed imperial octavo volumes containing 238:^ pages, illustrated by 1623 engravings, 
btrongly botind in leather, raised bands, $lo. 



l>r. tiross' System of Surgery has long been the 
standard work on that subject for students and 
practitioners. — London Lancet, May 10, 1»84. 

The work as a whole needs no commendation. 
Many years ago it earned lor itself the enviable 
repuiaiion ot ihe leading American work on sur- 
gery, and it is still capable of maintaining tiiai 
standard. A considerable amount of new materiai 
nas been introduced, and altogetlier the distin- 
guished author has reason to be satisfied that h\ 
nas placed the work fully abreast of the state oi 
our knowledge. — Med. Record, Mov. 18, 1882. 



His System oj Surgery, which, since its first edi- 
tion in 1859, has been a standard work m this 
country as well as in America, in "the whole 
domain of surgery," tells how earnest and labori- 
ous and wi»e a surgeon he was, how thoroughly 
he appreciated the work done by men in other 
countries, and how much he contributed to pro- 
mote the science and practice of surgery in his 
<jwn. Tliere has been no man to whom America 
IS so mucii indebted in this respect as the Nestor 
)l surgery. — British Medical Journal, May lu, 1884. 



DBUITT, HOBJEliT, M. M. C. S., etc. 

Manual of Modem Surgery. Twelfth edition, thoroughly revised by Stan- 
ley iioYD, M. B., B. 8., h\ K. (J. 8. In one 8vo. volume of yt)5 pages, with 373 illustra- 
tions. Cloth, |i4 ; leather, $5. 



It is essentially a new book, rewritten from be- 
ginning to end. The editor has brought his work 
up to me latest date, aud nearly every subject on 
Which the student and practitioner would desire 
tocoubUlia surgical volume, has found its place 
here. The volume closes with about twenty pages 
of formulte covering a broad range of practical 
therapeutics. The biudeut will hnd that the new 
iJruiit is to this generation what the old one was 
to the former, aud no liigher praise need be 
accorded to any volume. — X^orth Carolina Medical 
Journal, October, 1887. 



Druitt*s Surgery has been an exceedingly popu- 
lar work in the profession. It is staled that oO,uuO 
copies have been sold in England, while m the 
United States, ever since its hr»t issue, it has been 
used as a text- book to a very large extent. Dur- 
ing Uie late war in this country it was so higiily 
appreciated that a copy was issued by the Govern- 
ment to each surgeon. The present edition, while 
It has the same features peculiar to tlie work at 
hrst, embodies all recent discoveries in surgery, 
aud is lully up to the times. Cincinnati Medical 
iVeios, September, 18«7. 



BALL, CHARLES B., M. Ch., Dub., F. R. C. S., E., 

Surgeon atui Teactier at Sir P. l>an's Hospital, iJablin. 

Diseases of tlie Rectum and Anus. In one 12mo. volume of 417 pages, 

with 64 engravings and 4 colored plates. Cloth, $2.25. Just ready. See /Series of Clinical 

Manwals, page 31. 

It is a pleasure to read an exhaustive and well- 
arranged book, such as the one beiore us. It 
covers all the ground, aud yet is written in ater^e 
and concise style thai makes it exceedingly good 
reading. The work is far in advance of the ordi- 
nary text-book on this bpecialty. It is very com- 
plete, and the mailer is ail ul practical impuriance 
and well arrau^ed. The writer ha^j done lor rectal 
surgery wiiat Treves in the companion volume 



has done for intestinal obstruction, and both 
works are alike creditable. — A. Y. Medical Journal, 
Jan. 28, 1888. 

A capital book in a capital series of clinical 
manuals. Thoroughly practical, ins botii compre- 
hensive aud condensed and the possessor of it will 
hnd but little use lor any more extended work on 
the subject. Mr. Ball is a most sound surgeon. — 
The Medical JSews, Feb. 4, 1868. 



GIBNEY, V. JP., M. !>., 

Surgeon to the Orthopaedic Hospital, New York, etc, 

OrthopSBdlC Surgery. For the use of Practitioners and Students. In one hand- 
some octavo volume, prolusely illustrated. I*reparing, 

ROBERTS, J. B., M. JD., and MORIOJH^, T. S. K., M. J>., 

Professor of Anatomy and Surgery m the Adjunct Profissor of Operative Surgery in tlie 

Pniladeiphui Polyclinic. Philadelphia Polyclinic. 

The Principles and Practice of Modern Surgery. FortheuseofStudentt 
and l*ructitionerQ of Medicine and Surgery. In one very handsome octavo volume of abous 
600 pages, with many iJiustrations. Jhreparing, 
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BBICHSEJSr, JOHN B., F. JR. S., F. JB. C. S., 

Professor of Surgery in University CoUege^ London^ etc. 

The Science and Art of Surgery ; Being a Treatise on Surgical Injuries, Dis- 
eases and Operations. From the eighth ana enlarged English edition. In two large and 



beautiful octavo volumes of 2316 pages, 
Cloth, $9; leather, raised bands, $11. 

We have atveays regarded "The Science and 
Art of Surgery" as one of the best surgical text- 
books in the English language, and this eighth 
edition only confirms our previous opinion. We 
taice great pleasure in cordially commending it to 
oar reatl'^rs. — The Medical News^ April 11, 1885. 

For many years this classic work has been 
made by preference of teachers the principal 
text-book on surgery for medical students, while 
through translations into the leading continental 
languages it may be said to guide the surgical 
teachings of the civilized world. No excellence 
of the former edition has been dropped and no 
discovery, device or improvement which has 



illustrated with 984 engravings on wood. 

marked the progress of surgery during the last 
decade has been omitted. The illustrations are 
many and executed in the highest style of art. 
— L-uisviJte Mediral News^ Feb. 14, 1885. 

We cannot speak too highly of this excellent 
work. It represents the most advanced and settled 
views in regard to the science of surgery, and will 
ever be found a faithful guide and counsellor in 
practice. — Canada Z/onc*^ May, 1885. 

It appears simultaneously in England, America, 
Spain and Ital3r. and is too well known as a safe 
guide and familiar friend to need further com- 
ment. — New York Medical Journal^ March 28, 1885. 



BBTJJf^T, THOMAS, F. R. C. S., 

Surgeon and Lecturer on Surgery at Ouy^s Hospital, London. 

The Practice of Surgery. Fourth American from the fourth and revised Eng- 
lish edition. In one large ana very handsome imperial octavo volume of 1040 pages, with 
727 illustrations. Cloth, $6.50; leather, |7.50. 

enable the busy practitioner to review any subject 
in every-day practice in a short time. No tiriie is 
lost with useless theories or superfluous verbiage. 
In short, the work is eminently clear, logical and 
practicai.r— CTiica^o Medical Journal and Examiner , 
April, 1886. 

This book is essentially what it purports to be, 
viz : a* manual for the practice of surgery. It is 
peculiarly well fitted for the studentor busy general 
practitioner.— T/id Medical News, August 15, 1885. 



The fourth edition of this work is fully abreast 
of the times. The author handles his subjects 
with that degree of judgment and skill which is 
attained by vears of patient toil and varied ex- 
perience. The present edition is a thorough re- 
vision of those which preceded it, with much new 
matter added. His diction is so graceful and 
logical, and his explanations are so lucid, as to 
place the work among the highest order of text- 
books for the medical student. Almost every 
topic in surgery is presented in such a form as to 



TJRBVES, FREBBRICK, F. R. C. S., 

Hunterinn Professor at the Royal College of Surgeons of England, 

A Manual of Surgery. In ^freatises by Various Authors. In three 12mo. 
volumes, containing 1866 pages, with 213 engravings. Price per volume, cloth, $2. See 
Student^ Series of Manwals, page 31. 

the salient points and the beginnings of new sub- 
jects are always printed in extra-heavy type, so 
that a person may find whatever information he 
may be in need of at a moment's glance.— CXn- 
exnnati Lancet'Clinic, August 21, 1886. 



We have here the opinions of thirty- three 
authors, in an encyclopiedio form for easy and 
ready reference. The three volumes embrace 
every variety of surgical affections likely to be 
met with, the paragraphs are short and pithy, and 



MARSH, HOWARD, F. R. C. S., 

Senior Assistant Surgeon to and Lecturer on Anatomy at St. Barttiolomew^s Hospital, London, 

Diseases of the Joints. In one 12mo. volume of 468 pages, with 64 woodcuts 
and a colored plate. Cloth, $2.00. See Series of Clini^ccU Manuals, page 31. 

BT7TLIN, HENRY T., F. R. C. S., 

Assistant Surgeon to St. Bartholomew's Hospital, London, 

Diseases of the Tongue. In one 12mo. volume of 456 pages, with 8 colored 
plates and 3 woodcuts. Cloth, $3.50. See Series of ClinicaJ, Manuals, page 31. 



The language of the text is clear and concise. 
The author has aimed to state facts rather than to 
express opinions, and has compressed within the 
compass of this small volume tne pathology, etiol- 
ogy, etc., of diseases of the tongue that are incon- 



veniently scattered through general works on sur- 
gery and the practice of medicine. The physician 
and surgeon will appreciate its value as an aid and 
guide.— PA^sioan and Surgeon, Sept. 1886. 



TREVES, FREDERICK, F. R. C. S., 

Surgeon to and Lecturer on Surgery at the London Hospital. 

Intestinal Obstruction. In one pocket-size 12mo. volume of 522 pages, with 60 

illustrations. Limp cloth, blue edges, $2.00. See Series of ClinicaJ, ManuaiSy page 31. 

A standard work on a subject that has not been 
80 comprehensively treated by any contemporary 
English writer. Its completeness renders a full 



review difficult, since every chapter deserves mi- 
nute attention, and it is impossible to do thorough 



justice to the author in a few paragraphs. Intes- 
tinal Obstruction Is a work that will prove of 
equal value to the practitioner, the student, the 
pathologist, the physician and the operating sur- 
geon.— British Medical Journal, Jan. 31, 1885. 



GOULD, A. FEARCE, M. S., M. B., F. R. C. S„ 

Assistant Surgeon to Middlesex Hospital. 

Elements of Surgical Diagnosis. In one pocket-size 12mo. volume of 589 
pages. Cloth, $2.00. See Student^ Series of Manuals, page 31. 



PIRRIE'S PRINCIPLES AND PRACTICE OF 
SURGERY. Edited by John Nbill, M. D. In 
one 8vo. vol. of 784pp. with 316 illus. Cloth, $3.76. 

MILLER'S PRINCIPLES OF SURGERY. Fourth 
American from the third Edinburgh edition. In 



one 8yo. vol. of 638 pages, with 340 illustrations. 
Cloth, «3.76. 
MILLER'S PRACTICE OF SURGERY. Fourth 
and revised American edition. In one large 8vo. 
vol. of 682 pp., with 864 illustrations. Cloth, |8.7o. 
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SMITH, STEPHEN, M. !>., 

Professor of CUntccU Surgery in the University of the (My of New York, 

The Principles and rractioe of Operative Surgery. New (second) and 
thoroughly revised edition. In one very handsome octavo volume of 892 pages, with 
1005 illustrations. Cloth, $ t 00; leather, $5.00. 



This excellent and very valuable book is one of 
the most satinfactory works on modern operative 
surgery yt^t published. Its aulhur and publisher 
have spared no pains to make it as far as possible 
an ideal, and their efforts have Riven it a position 
prominent among the recent works in this depart- 
ment of Hurgery. The book is a compendium for 
the modern surgeon. The present, the only revised 
edition since lt>79, presents many changes from 
the orJKinal manual. The volume is much en 
larged, and the text has been thoroughly revised, 
so as to give the most improved methods in asep- 



tic surgery, and the latest instruments known for 
operative work. Itcan be truly said that as a hand- 
book for the student, acompanion for the surgeon, 
and even as a book of reference for the physician 
not especially engaged in the practice oi surgery, 
this volume will lung hold a most conspicuous 
place, and seldom willits readers, no matter how 
unusual the subject, consult its pages in vain. Its 
compact form, excellent print, numerous illustra- 
tions, and especially its deciciedly practical char- 
acter, all combine to commend it.— Boston, Medical 
and Surgical Journal^ May 10, 1888. 



HOLMES, TIMOTHY, M. A., 

Surgeon and Lecturer on Surgery at St. Oeorge^s Hospital, London. 

A Treatise on Surgery ; Its Principles and Practice. New American 
from the tilth English edition, edited by T. Pickering Pick, F. R. C. S., Surgeon and 
Lecturer on Surgery at St. George's Hospital, London In one octavo volume of 997 
pages, with 428 illustrations. Cloth, $6; leather, $7. Just ready. 



To the younger members of the profession and 
to others not acquainted with the book and its 
merits, we lake pleasure in recommending it as a 
surgeiy complete, thorough, well written, fully 
illustrated, modern, a work hufficiently volum- 
nous lor tiie surge^^n specialist, adequately concise 



for the general practitioner, teaching those things 
that are necessary to be known for tne successful 
proecution of the physician's career, imparting 
nothing that in our present knowledge is consid- 
ered unsafe, unscientific or inexpedient. — Pacific 
Medical Journal^ July, 1889. 



HOLMES, TIMOTHY, M. A., 

Surgeon and Lecturer on Surgery at SL George*s Hospital^ London, 

A System of Surgery ; Theoretical and Practical. IN TREATISES BY 
VARIOUS AUTHORS. American edition, thoroughly revised and re-edited 
by John H. Packard, M. D., Surgeon to the Episcopal and St. Joseph's Hospitals, 
Philmleiphia, assisted by a corps of thirty-three of the most eminent American surgeons. 
In three large imperial octavo volumes containing 3137 double- ooiumned pages, with 
979 illustrations on wood and 13 lithographic plates, beautifully colored. Price per 
set, cloth, $18.00 ; leather, $21.00. Sold only by iuJbscriptUm, 

STIM80N, LEWIS A., B. A., M. JD., 

Surgeon to the Preabytfrian and BelUvue Hospitals^ Professor of Clinical Surgery in the Medical 
Fatuity of Univ. of City of N. F., Corresponding Member of the Soeiete de Chirurgie of Paris, 

A Manual of Operative Surgery. New (second) edition. In one very hand- 
some royal 12mo. volume of 503 pages, with 342 illustrations. Cloth, $2.50. 



There is always roonn for a good boolc, so that 
while many works on operative surger;^ must be 
considered superfluous, that of Dr. Stimson has 
held itM own. The author knows the difficult art 
of condensation. Thus the manual serves as a 
work of reference, and at the bame time as a 
handy guide it teaches what it professes, the 
steps of operations. In this edition Dr. Stimson 
has sought to indicate the changes that have been 



effected in operative methods and procedures by 
the antiseptic system, and has added an account 
of many new operations and variations in the 
steps of older operations. We do not desire to 
extol this manual above many excellent standard 
British publications of the same class, still we be- 
lieve that it contains much that is worthy of imi- 
tation.— ^riiw/i Medical Journal, Jan. 22, 1887. 



By the same Author. 

A Treatise on Fractures and Dislocations. In two handsome octavo vol- 
umes. Vol. 1., Fractures, 5»2 pages, 360 beautiful illustrations. Vol. II., Disloca- 
tions, 540 pages, with 163 illustrations. Complete work jiLSt ready, cloth, $5.50; leather, 
$7.50. Either volume separately, cloth, $3.00 ; leather, $4.00. 



The appeaiance of the second volume marks the 
completiun of the author*s origmal plan of prepar- 
ing a work which should present in the fullest 
manner all that is known on the cognate subjects 
of Fractures and Dijjlocations. The volume on 
Fractures assumed atonce the position of authority 
on the subject, and its companion on Dislocations 
will no doubt be similarly received. The closing 
volume of Dr. Stimson^s work exhibits the surgery 



of Dislocations as it is taught and practised by the 
most eminent surgeons of the present time. Con- 
taining the results of such extended researches it 
must for a long time be regarded as an authority 
on all subjects pertaining to dislocations. Every 
practitioner of surgery will feel it incumbent on 
him to have it for constant reference. — Cincinnati 
Medical News, May, 1888. 



HAMILTON, FRANK H., M. !>., LL. 2)., 

Surgeon to BeUevue Hospital, New York. 

A Practical Treatise on Fractures and Dislocations. Seventh edition 
thoroughly revised and much improved. In one veir handsome octavo volume of 998 
pages, with 379 illustrations. Cloth, $5.50: leather, $6.50. 



This book is without a rival in any language. It 
is essentially a practical treatise, and it gathers 
within its covers almost everything valuable that 
has been written a^>out fractures and dislocations. 
The principles and methods of treatment are very 



fully given. The book is so well known that it does 
not require any lengthened review. We can only 
say that it is still unapproached as a treatise.— 
The Dublin Journal of Medical Science, Feb. 1886. 



FICK, T. PICKERING, F. B. C. S., 

burgeon to and Lectwer on Sui gery at St, Oeorge's Ho6pital, London. 

Fractures and Dislocations. In one l2mo. volume of 530 pages, with 93 
illuBtrations, Limp cloth, $2.00. See Server of Clinical Manuals, page 31. 
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BURNETT, CHARLES H., A. M., M. D. 

pTvfasor of otology m Ibc Philadelphia Folydinic; Prttidait of tht American Oloiagimt Sodtlft. 

The Ear, Ita Acatoiny, FbyBiology and DiaeaaeB, A PracticaJ Treati 

for the use of Meciitiil Studenis iiimI Praclitiiiiiers. Setond (Kiiti'in. In one linnJs 
octavo Tolunie of 580 pages, with 107 iltiistralioDB. Cloth, $4.00 ; leather, |u.UO. 
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POLITZER, ADAM, 1 

SmpBriai-Boyal Prof, pf Aural Tharap. in tht Univ. of Vieima. 

A Text-Book of the Bar and its Diseases. Tnmskted, at the Author's re- 
quest, by James Patterson Cashblls, M, D., M. K, C, S. In one hun<isouie octavo vol- 
ume of SOO pages, with 2.57 originnl illustrations. Cloth, (5.50. 
The whole work can be recommended aa n reLl- I the praotilioner in hiB treatineut.— flosfon Mtdieat 

BERRT, GEORGE A., M. B., E. R. C. S., E., J 
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Diseases of the Eye. A Practical Tr«Btise for StndeniB of OphfhnlmntogT. Id \ 
one octavo volume of SS3 pagrs, with 144 ill uetrat Ions, b'i of which are bcwutifully 
colored. Cloth, f7.60. J-mt ready. 
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NETTLESHIP, EDWARD, F. R. C. 8., 

OpItlluUnif. iSuTfl. nnd tat. on Opiitli. Sarg. at St. T/unaat' Botpital, L/rndon. 

The Student's Guide to Diseases of the Eye. New (ihinl}ediiioD,thi»s 
oughlj revined. With a ijinpler on the X>etection of Ctjlor-Blindness, by William 
Thombon, M. D., Professor of ttplitlialuiologj in the JeBerson Metliual College. In one 
I2lDa volume of 470 pages, with lti4 illust., test-types and form u Ice. Cloth, t^. 
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NORRIS, WM. F., M. D., and OLIVER, CHAS. A,, M. D. 

Clin. Prof, of lipMhnhiiologn in Data, of Pa. 

A Text-Book of Ophthalmology. In one octavo volume of about 600 page% 

with illiislnilioQB. Preptiring. 

CARTER, R. BRUDENELL, & FROST, W.ADAMS, 

F. R. C. 8., F. R. C. 8., 

Ophthalmic Siirgroa to and Leet. on Vphlhal- Ata'l Ophlhl 

mU Surgery n( i'(. acmge'i UoapiUU, Lonitr- — ""•■ '■•■■' 
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Striti of Cliniad JUanMiIi, )>age 3 1 , 
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BOBERTS, WILLIAM, M. !>., 

Lecturer on Medicine in the Manchester School of Medieint^ etc 

A Practical Treatise on Urinary and Benal Diseases, including Uri- 
nary Deposits. Fourth American from the fourth London edition. In one hand- 
some octavo volume of 609 pages, with 81 illustrations. Cloth, $3.50. 
It maybe said to be thebestbook in print on the { guage in its account of the different affections.^ 



subiect of which it treats. — The American Journal 
of the Medical ScienceSf Jan. 1886. 

The peculiar vajiue and finish of the book are in 
a measure derived from its resolute maintenance 
of a clinical and practical character. It is an un- 
riyalled exposition of eyerything which relates 
directly or indirectly to the diagnosis, prognosis 
and treatment of urinary diseases, and possesses 
a completeness not found elsewhere in our Ian- 



'he Manchester Medical Chronicle^ July, 1886. 

The value of this treatise as a guide book to the 
physician in daily practice can hardly be over- 
estimated. That it IS fully up to the level of our 
prenent knowledge is a fact reflecting great credit 
upon Dr. Roberts, who has a wide reputation as a 
busy practitioner.— J%e Medical Becord, July 31, 
1886. 



JPUJRDT, CHABLE8 W., M. Z>., Chicago. 

Bright's Disease and Allied Affections of the Kidneys. In one octavo 

volume of 288 pages, with illustrations. Cloth, $2. 

short space the theories, facts and treatments, and 
going more fully into their later developments. 
Un treatment the writer is particularly strong, 
steering clear of generalities, and seldom omit- 
ting, what text-books usually ao, the unimportant 
items which are all important to thegeneral prac- 
titioner.— STAe Manchettcr Medical Cnroniclef Oct. 
1886. 



The object of this work is to "furnish a system- 
atic, practical and concise description of the 
pathology and treatment of the chief organic 
diseases of the kidney associated with albuminu- 
ria, which shall represent the most recent ad- 
vances in our knowledge on these subjects ; " and 
this definition of the object is a fair description of 
the book. The work is a useful one, giving in a 



MORBIS, HBNBT, M. B., F. B. C. 8., 

Surgeon to and Lecturer on Surgery at Middleeex Hospital, London, 

Surgical Diseases of the Kidney. In one 12mo. volume of 554 pages, with 40 

woodcuts, and 6 colored plates. Limp cloth, $2.25. 8e« Seriei of Clinical ManuaUy page 31. 

he took in hand. It is a full and trustworthy 
book of reference, both for students and prac- 
titioners in search of guidance. The illustrations 
in the text and the cnromo-lithographs are beau- 
tifully executed.— 7^ Irondon Laneet,Feb. 26, 1886. 



In this manual we have a distinct addition to 
surgical literature, which gives information not 
elsewhere to be met with in a single work. Such 
a book was distinctly required, and Mr. Morris 
has very diligently and ably performed the task 
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ZUCAS, CLBMBNT, M. B., B. S., F. B. C. S., 

Setiior Assistant Surgeon to Ouys Hospital, London. 

Diseases of the Urethra. In one 12mo. volume. Preparing, 
of Clinical Manuale^ page 4. 

THOMPSON, SIB HENBY, 

Surgeon and Professor of Clinical Surgery to University CoUege Hospital, London, 

Lectures on Diseases of the urinary Organs. Second American from the 
third English edition. In one 8vo. volume of 203 pp., with 25 illustrations. Cloth, $2.26. 

By the Same Author. 
On the Pathology and Treatment of Stricture of the Urethra and 
Urinary Fistulsa. l^rom the third English edition. In one octavo volume of 369 
pages, with 47 cuts and 3 plates. Cloth, $3.50. 

TBCB AMBBICAN SYSTBM OF BBNTI8TBY. 

In Treatises by Various Authors. Edited by Wilbuk F. Litch, M. D., 
D. D. S., Professor of Prosthetic Dentistry, Materia Medica and Therapeutics In the 
Pennsylvania College of Dental Surgery. In three very handsome octavo volumes con- 
taining 3160 pages, with 1863 illustrations and 9 full page plates. Per volume, cloth, $6 ; 
leather, $7 ; half Morocco, gilt top, $8. The complete work is now ready. For eale by 
eubscripiion only. 

As an encvclopeedia of Dentistry it has no su* 

f>erior. It should form a part of every dentist^s 
ibrary, as the information it contains is of the 
greatest value to all engaged in the practice of 
eniistry. — American Jour. Dent. Sci., Sept. 1886. 
A grand system, big enough and good enough 
and nandsome enough for a monument (which 



doubtless it is), to mark an epoch in the history of 
dentistry. Dentists will be satisfied with it and 
proud of it — they must. It is sure to be precisely 
what the student needs to put him and keep him 
in the right track, while the profession at large 
will receive incalculable benent from it. — OdonUh 
graphic Jownal, Jan. 1887. 



COLEMAN, A., L. B. C. P., E. B. C. S., Exam. L. D. S,, 

Senior Dent. Surg, and Lect. on Dent. Surg, at SL Bartholomew* s Hosp. and the Dent, Hosp., London, 

A Manual of Dental Surgery and Pathology. Thoroughly revised and 
adapted to the use of American Students, by Thomas C. Stellwagen, M. A., M. D., 
D. D. S., Prof, of Physiology in the Philadelphia Dental College. In one handsome octavo 
volume of 412 pages, with 331 illustrations. Cloth, $3.25. 



It should be in the possession of every practi 
tioner in this country. The part devoted to first 
and second dentition and Irregularities In the per- 
manent teeth is fully worth the price. In fact, 
price should not be considered in purchasing such 
a work. If the money put into some of our «o- 
ealled standard text-books could be converted into 
such publications as this, much good would result. 
—Southern Dental Journal, May, 1882. 



The author brings to his task a large experienee 
acquired under the most favorable cfrcumstances. 
There have been added to the volume a hundred 
pages by the American editor, embodying the 
views of the leading home teachers in dental snr- 
gery. The work, therefore, may be regarded as 
strictly abreast of the times, and as a very high 
authority on the subjf^cts of which it treats.— 
American Practitioner, July, 1882. 



BA8HAM ON RENAL DISEASES: A Clinical 
Guide to their DiagnoBla and Treatment. In 



one 12mo. rol. of 80ft pages, with 81 Uliislratlonai 
O\oth, «^Q(k 
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6BOSS, SAMUEL W., A. JH., M. D., LL. D., 

I^ofeasor of Ihi Principles of Suriiery nnd af CUnieal Surgmy ta the J^crion Otedical. Cmieite of Phila. 

A Practical Treatise on Impotence, Sterility, and Allied Disorders 
of the Male Sexual Organs. New (third) edition, thorouglil}' revised. In one very 
' 'O volume of 103 pages, with In il lustrations. Cloth, (I.5fl. 
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TAYLOR, R. W., A. M., M. JO., 

Sargam la Charily ffosp*Mf. W™ York, Prof, of VmevU, and 8lan D 
Verinrmi, Fres, of the Am. Dtrvmfot^ifileai Aafn. 

The Pathology and Treatment of Venereal Diseases. Including the 
results of recent itiTeatigationa upon the subjei'L Being the ei^ith edition of BiiniEtend 
and Tnyior. Entirely rewritten by Dr. Taylor. Large and handsome 8vo. volume, 
aboot HOO pagea, with about 150 engraving^ as well as numerous chroniu-lithographs. 
SVeparinff. 

A few notices of the previous edition are appended. 
It Is a aplendld record ot honest labor, wide | known that It would bo nuperfliioui" here to pass In 
■ ■''"'- ""''"hiah'wiU always be held B! j "■ "* . ra or spec pp r o e«oe a 
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rail I Cuiantaus and Vniariai Dutaia, Jan. ISM 



CORSIL, v., 

Profeatar to tht Fnatlty of Medieiiie of Pnria, rmdPhysicirm to Iht LoureirtB BospitaL 

SyphlllH, its Morbid Anatomy, Diagnosis and Treatment. Specially 
revised l>y the Author, and translated with notes and addilioiiB by J. Hiinry C. StMES 
M. D^ Dein<instTa.tor of Pathult^ical Histology in tlie University of Pennsylvania, ant 
J.William Whitk, M. D., Lecturer on Venereal Diseases and Demonstrator of Surgery 
in the University of Pennsylvania. In one liandsome octavo volume of 461 iwigea, wilfi 
84 very beautiful iUuBtrationa. Cloth, {3.T5. 

Tha anatomy, the hlstolOEy, the pathology and I perusal wtthoni the faellng thai hln grasp of 
the clinical features of syphilis are represented In wide and important subject on » hlch it treat 

U»trnod¥e''form,^ and 'no one' will riBB* from its I 7imer. Jan. 1882. ' ^ 



n;ea. It Is a worthy and valuable record, not , Maiical Record, Hay. It, 1B87, 
y of Mr. Hutchlnaon'a vary largo aiperlanee | 

GROSS, S. D., 3L JO., LL. D^ D. C. L., etc. 

A Practical Treatise on the Diseases, Injuries and Malformations 
of the TJrinary Bladder, the Prostate Gland and the Urethra, Third 
edition, thoroughly revised by Samuel W. Uro.'S', M. D. In one octavo volume of 574 
pages, with 170 illust rations. Cloth, (4.50. 

CULLERIER, A., & BUMSTEAD, JF. J., M.D., LL.D., 

Hargean lo Ike liimlai du If'di. InU Professor of Venarial DiMosit in Ihi CWIesn al Pliystciaiit 
B«4Surgtofil,!fiu> York. 

An Atlas of Venereal Diseases. Translated and edited by Freeman J. Bttm- 
BTBAD, M. D. In one imperial 4to. volume of 32S pages, double-eolumnsi, wilb 26 plates, 
containing about 150 figures, beautifully colored, many of them the size of life. Strongly 
bound in cloth, f 17.00. A specimen of the plates and text sent by mail, on receipt of 25 cts. 
HILL ON SYPHILIS AND I^CAL CONTAGIOUS, FORMS OF LOCAL DISEASE AFPKCTINO 
D180BIJEH8. lP"ne8TDfDl.of«9p.ClDlh,!:i.ai. i-PRlNCIPALLT THK ORGANS OP GENEBA- 
LEE-S LKCTUREK ON BVPHIL18 AND BUME | TIUN. In one 8ro. rol. of MS pages. Cloth, tSt.S&. 
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TAYLOR, BOBERT W., A.M., M.D., 

Surgeon to Charity Hospitad^ New Yofk^ and to ths Department of Venereal and Skin Dieeatet oj 
the New York Honpital. 

A Clinical Atlas of Venereal and Skin Diseases: Including Diagnosis. 
Prognosis and Treatment. In eight large folio parts, measuring 14 x 18 inches, ancl 
comprising 58 beautifully-colored plates wit i 213 figures, and 431 pages of text with 85 
ens^ravings. Complete work just ready, Pr ce per part, $2.50. Bound in one volume, 
half Russia, $27 ; half Turkey Morocco, $2 ; For sale by subscription only. Specimen 
plates sent on receipt of 10 cents. A full pr >spectus sent to any address on application. 



The completion of this monumAntal work is & 
subject of congratnlaiion. not only to the niithor 
an<i publishers, but to the profession at large . 
indeed it is to tne latter that it directly appeals b» 
a wonderfully clear expo»-itlon of a confessedly 
difficult braach of medicine G>od literature has 
joined hands with good art with hiKhly satiHfac 
tory renults for both There are alioa^ether 213 
fieurC'*, many of which are lift) niz*', and represent 
the highest perfection of the chromo-litho- 

f;rAphic art, aAd scattered throughout the text tire 
nnumerable engraving<<. Quite a proportion of 
these illustrations are from the HUthor's own 
collection, wnile on the other hand the bent 
a<'ases of the world have b*»en drawn upon for 
the most typical and successful pictures of the 
many different types of venereal and skin dis 
ease. We think we may >=ay without undue 
exaggeration that the reproiuaions, both in color 
and in black and white, are almo«it invariably 
successful. The text is practical, full of tnera 
peutical HUggeHiionr-i, and the clinical accounts of 
disease are «;Iear and incisiv*^. Dr. Tavlor is, 
happily, an eminent authority in both departments, 
and we find as a consequence that the two divis- 
ions of this work nossf ss an equal scientific and 
literary merit. We have already passed the limits 



allotted to a notice of this kind, and while we 
have nothing but praise for this admirable atlas, 
it must he said in justification that it is more than 
warranted bv the merits cf the work itself. — 
The Medical NewSj Dec. U, 1889 

It would be hard to use words which would per- 
spicuously enough convey to the reader the great 
va*ue of this CHnical AUmt. This Atlfls is more 
complete even than an ordinary course of clinical 
lectures, for in no one college or hospital course 
is it at ali probable that all of the diseases herein 
represented would be seen. It is also, more ser- 
viceable to the mtijority of students than attend- 
ance upon clinical lectures, for most of the 
students who sit on remote seals in the lecture 
hall cannot see the subject as well as the office 
studentcan examine thei^e true to-life chromo-lith- 
ographs. Comparing the text to a lecturer, it is 
more satisfactory in exa"tne8s and fulness than 
he would be likely to be in lecturing over a single 
case. Indeed, this Atlas is invaluable to the gen- 
eral practitioner, for it enables the eye of the 
physician to malce diagnosis of a given case of 
skin manifr'station by comparing the case with 
the picture in the At'ati, where will be found also 
the text of diagnosis, pathology, and full sections 
on treai ment. — Virginia Medical Monthly^ Dec, 1889. 



HYDE, J. KEVINS, A. M., M. !>., 

Profeaeor of Dermatology and Venereal Dieetuee in Rush Medical College, Chicago, 

A Practical Treatise on Diseases of the Skin. For the use of Students and 
Practitioners. New (second) edition. In one handsome octavo volume of 676 pages, 
with 2 colored plates and 85 beautiful and elaborate illustrations. Cloth, $4.50; leather, $5.50. 



We can heartily commend it, not only as an 
admirable text- book for teacher and student, but 
in its clear anii comprehensive rules f>r diagnosis, 
its sound and independent doctrines in pathology, 
and its minute and judicious directions for tne 
treatment of disease, as a most satisfactory and 
complete practical guide for the physician — Ameri- 
can Journal of the Medical Sciences July, 1888. 

A useful j5lossary descriptive of terms is given. 
The descriptive portions of this work are plain 
and easily understood, and above all are very 
accurate. The therapeutical part is abundantly 
supplied with excellent recommendations. The 
picture part is well done. The value of the work 
to practitioners is great because of the excellence 
of the descriptions, the sugucestiveness of the 
advice, and the correctness of the details and the 
principles of therapeutics impressed upon the 
reader. — Virginia Med. Monthly, May, 1888. 



The second edition of his treatise Is like his 
clinical instruction, admirably arranged, attractive 
in diction, and strikingly practical throughout. 
The chapter on general sym piomatology is a model 
in it"» way; no clearer description of the various 

Erimary and consecutive lesions of the skin is to 
e met with anywhere. Those on general diagno- 
sis and therapnutios are also worthy of careful 
study. Dr. Hyde has shown himself a compre- 
hensive re>i<ler of the latest literature, and has in- 
corporated into his book all the best of that which 
the past years have brought forth.. The prescrip- 
tions and formulue are given in both common and 
metric systems. Text and illustrations are good, 
and colored plates of rare cases lend additional 
attractions. Altogether it is a work exactly fitted 
to the needs of a general practitioner, and no one 
will matte a mistake in purchasing it. — Medical 
Press of Western New York, June, 1888. 



FOX, T., M. n., F.B. C. P., and FOX, T. C, B.A., M.B. C.8., 

Physician to the Department for Skin Dtsecues, Physician for Diseases of the Skin to the 

University College Hospital, London. Westminster Hospital, London. 

An Epitome of Skin Diseases. With Formnlsd. For Students and Prao- 
titioners. Third edition, revised and enlarged. In one very handsome 12mo. volume 
of 238 pages. Cloth, $1 .25. 



The third edition of this convenient handbook 
calls for notice owing to the revision and expansion 
which it has undergone. The arrangement of skin 
diseases in alphabetical order, which is the method 
of classification adopted in this work, becomes a 
positive advantage to the student. The book is 
one which we can strongly recommend, not only 
to students but also to practitioners who require a 
compendious summary of the present state of 
dermatology. — British Medical Journal, July 2, 188.3. 

We cordially recommend Fox's Epito»/te to those 
whose time is limited and who wish a handy 



manual to lie upon the table for instant reference, 
its alphabetical arrangement is suited to this use, 
for all one has to know is the name of the disease, 
and here are its description and the appropriate 
treatment at hand and ready for instant applica- 
tion. The present edition has been very carefully 
revised and a number of new diseases are de- 
scribed, while most of the recent additions to 
dermal therapeutics find mention, and the forma- 
iary at the end of the book has been considerably 
augmented.— rA« Medical News, December, 1883. 



WILSON, FBASMUS, F. B. S. 

The Student's Book of Cutaneous Medicine and Diseases of the Skiou 

In one handsome small octavo volume of 535 pages. Cloth, $3.50. 

HTLLIERS HANDBOOK OF SKIN DISEASES; I can edition. In one 12mo. volume of 363 pages, 
for Students and Practitioaera. Second Amerl- \ with pYatea. CYolYv.l^i.'iS. 
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ries edited by Barton Cooke Hirst, M. D., Associate Professor of Ol«l«[rieB in t' 
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tainiiiff 3812 patrea. 11192 engravingB and 8 platea. Complete work jusi rendy. Per v 
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APraotical Treatise on the SiBeasea of Women. Fifth edition, thotougUy 
revised and rewritten. In one large and liandsome ttctsvo volume of 610 pages, with 264 
ilUiHtnitionB. Clotli,$5.00; leather, f6.00. 
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EDIS, AMTHUR W., M. D., Lond., F.B. C. P., M. R. C. S. 

AiKist. OUItlric Phiiticm (o MiMleaex Bospital, lali Physieum to flrHwft ivrnp-in ButpitnL 
The Diseases of Women. Including their Patholo^, Causution, Svnplni 
Diagnosis and Treatment. A Manual for Students and Practitioners. In one hand 
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EMMET, THOMAS ADDIS, M. 2>., LL. D., 

Surgeon to the Woman^s Ho8pit(U, New York, etc 

The Principles and Practice of Gynaecology ; For the use of Students and 

Practitioners of Medicine. New (third) edition, thoroughly revised. In one large and very 

handsome octavo volume of 880 pages, with 150 illustrations. Cloth)$5; leather, $6; 

very handsome half Russia, raised banas, $6.50. 

ftnce of the third edition of this well-known work. 
Embodying, as it does, the life-long experience of 
one who has conspicuously distinguished himself 
as a bold and successful operator, and who has 
devoted so much attention to the specialty, we 



The time has passed when Emmet's OynoDeology 
was to be regarded as a book for a single country 
or for a single generation. It has always been his 
aim to popularize gynsecology, to bring it within 
easy reach of the general practitioner. The orig- 
inality of the ideas compels our admiration and 
respect. We may well take an honest pride in 
Dr. Emmet's work and feel that his book can 
hold its own against the criticism of two conti- 
nents. It represents all that is most earnest and 
most thoughtful in American gynaecology. — Amer- 
tcaf Journal of Obstetrirs^ May, 18S5. 

We are in doubt whether to congratulate the 
author more than the profession upon the appear- 



feel sure the profession will not fail to appreciate 
the privilege thus offered them of perusing the 
views and practice of the author. His earnestness 
of purpose and conscientiousness are manifest. 
He gives not only his individual experience but 
endeavors to represent the actual state of gynae- 
cological science and art. — British Medical Jour- 
naif May 16, 1885. 



TAIT, LA WSOJSr, F. B. C. S., 

Fellow of the-Roynl Medico-Chirurgir.nl Societt/ of London. Honorary Member of the Boston Cfyn^- 
cological Society , Surgeon to the Birminqhnm and Midland Jfospital for Women. 

Diseases of Women and Abdominal Surgery. In two very handsome 
octavo volume of 600 pages, fully illustrated. /Shortly. 

DAVENPOUT, F. H., 3T. D., 

Asiistant in Oynoscology in the Mtdical Department of Harvard University, Boston. 

Diseases of Women, a Manual of Non-Surgical Gyneecology. De- 
signed especially for the Use of Students and General Practitioners. In one handsome 
12mo. volume of 317 pages, with 105 illustrations. Cloth, $1.50. Just ready. 

fills the gap for which it was intended. It teaches 
the diagnosis and treatment of the most common 
pelvic disorders, those with which physicians in 
city or country will come in daily contact, and 
which cannot or should not be referrf d to the 
specialist. The book teaches only what is thor 



Every gynecological student would do well to 
preface his course of study by reading thif book, 
and every general practitioner should possess it. 
If alone lor the chapter treating of uterine dis- 
play* ments, the fitting of pessaries, their intro- 
duction and care. We can heartily recommend 
the volume to all interested in the subject of 
gynecology.— fios^on Med. & Surg. Jour., Aug. 15 '89. 

This little volume is original, meritorious, has 
been written to serve a useful purpose and exactly 



oughly practical, and what no general practitioner 
can be ignorant of and succeed. Both the student 
and the bu^y physician will find it valuable. 
Pacific Mediral Journal^ Aug. 1889. 



nVNCAJSr, J. MATTHEWS, M.JD., LL. !>., F. B. 8. B., etc. 

Clinical Lectures on the Diseases of Women ; Delivered in Saint Bar- 
tholomew's Hospital. In one handsome octavo voliune of 175 pages. Cloth, $1.50. 

rule, adequately handled in the text-books; others 
of them, while bearing upon topics that are usually 



They are in every way worthy ol their author ; 
indeed, we look upon them as among the most 
valuable of his contributions. They are all upon 
matters of great interest to the general practitioner. 
Some of them deal with subjects that are not, as a 



treated of at length in such works, yet bear such a 
stamp of individuality that they deserve to be 
widely read.— i^. F. Medical Journal^ March, 1880. 



MAY, CHARLES H, M. D., 

Late House Surgeon to Mount Sinai H ospi tal, New York. 

A Manual of theDiseases of Women. Being a concise and systematic expo- 
sition of the theory and practice of gynaecology. New (2dj edition. In one 12mo. 
volume of about 350 pages. Preparing 

HODGE, HUGHL., M. D., 

Emeritus Professor of Obstetrics, etc., in the University of Pennsylvania. 

On Diseases Peculiar to Women; Including Displacements of the UteroB. 
Second edition, revised and enlarged. In one beautifully printed octavo volume of 519 
pages, with original illustrations. Cloth, $4.50. 

By the Same Author. 

The Principles and Practice of Obstetrics. Illustrated with large litho- 
graphic plates containing 159 figures from original photographs, and with numerous wood- 
cuts. In one large quarto vcuume of 542 double-columned pages. Strongly bound in 
cloth, $14.00. Specimens of the plates and letter-press will be forwarded to any address^ 
free by mail, on receipt of six cents in postage stamps. 

BAM8BOTHAM, FBANCI8 H., M. B. 

The Principles and Practice of Obstetric Medicine and Surgery: 

In reference to the Process of Parturition. A new and enlarged edition, thoroughly revised 
by the Author. With additions by W. V. Keating, M. D., Professor of Obstetrics, eta. 
in the Jefferson Medical College of Philadelphia. In one large and handsome imperial 
octavo volume of 640 pages, with 64 full-page plates and 43 wocScuts in the text, contain- 
ing in all nearly 200 beautiful 6gures. Strongly bound in leather, with rabed bands, $7, 

WF8T, CHABLE8, M. B. 

LectureB on the Diseases of Women. Third American from the third Lon* 
don edition. In one octavo volume of 543 pages. CVol^, %^.15> \ leather, |4.76. 
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PZATFAIB, W. 8., M. JD., F. B. C. JP., 

Professor of Obstetric Medicine in King's College, London^ etc. 

A Treatise on the Science and Practice of Midwifery. New ffifth) 
Amerioan, from the seventh English edition. Edited, with additions, by Robert P. Har- 
ris, M. D. In one handsome oclavo vohime of 664 pages, with 207 engravings and 5 
plates. Cloth, $4 00 ; leather, $5.00. Just ready. 



Playfair'R Miflwiferi/ htif^ for mflny years been « 
favorite authority both amon^ obstetric tea'*her.e 
and general praetitionora of the obefetric art. A 
work of this kInH having reached a fifth American 
from the seventh English edition wonld Feem 
scarcely to reqnire any extended notice. Of 

I)reviou8 American editions the matter has been 
argely rewritten or remodelled, bpsides many 
new short notes have been add^d. For either the 
ptndent or the old practitioner this work meets 
all needs; it is full and yet condensed ; it is clear 
and well arranged.— 06sA<fMc Onzefte, Nov.. 18P9. 

Truly a wonderful book; an epitome of all ob- 
stetrical knowledge, full, clear and concise. In 
thirteen years it has reached seven editions. It 



's perhflps the most popular work of its kind ever 
presented to the profession. Beginning with the 
anatomy and physioloey of the organs concerned, 
nothing is left unwritten that the practical ac- 
coucheur should know. It seems that evfry 
f»onceivablft physiological or pathological condi- 
tion from the moment rf conception to the time 
of complete involution has had the author's 
patient attention. The pistes and illustrations, 
carefully studied, will teach the science of mid- 
wifery. The reader of this book will have before 
him the very latest and best of obstetric practice, 
and also of all the coincident troubles connected 
therewith.— iSout/icm Practitioner^ Dec, 1889. 



KING, A. F. A., M. D., 

Professor of Obstetrics and Diseases of Women in the Medical Department of the Columbian Unwer- 
sity, Washingtony D.^C.^ and in the University of Vermont^ etc, 

A Manual of Obstetrics. New (fourth) edition. In one very handsome 12mo. 
volume of 432 pages, with 140 illustrations. Cloth, $2.50. Just ready. 



Dr. King, in the preface to the first edition of 
this manual, modestly states that "its purpose is 
to furnish a good groundwork to the student at 
the beginning of his obstetric studies." Its piir 
pose is attained ; it will furnish a good ground- 
work to the student who carefully reads it; and 
further, the busy practitioner should not s^orn the 
volume bcause written for students, as it con- 
tains much valuable obstetric knowledge, some 
of which is not found in more "elaborate text- 
books. The chapters on the anatomy of the 
female generative organs, menstruation, ft»cunda- 
tion, the signs of pregnancy, and the diseases of 
pregnancy, are all excellent and clear ; but it is in 



the description of labor, both normal and abno''" 
mal, that Dr. King is at his best. Here his Ftyl® 
is so concise, and the illustrations are so good, 
that the veriest tvro could not fall to receive a clear 
conception of labor, its complications and treat- 
ment. Of the 141 illustrations it may be safely 
paid that they aWillvfirnfe, and that the eneraver's 
work is excellent. The name of the publishers 
is a sufficient guarantee that the work is pre- 
sented in an attractive form, and from every 
standpoint we can most heartily recommend the 
book both to practitioner and student.— TTic Medi- 
eal NiwSf Deo. 7, 1889. 



BAItNES, ROBERT, M. JD., and FANCOTJRT, M. I>., 

Phys. to the General Lying-in Hosp.^ Lond. Obstetric Phys, to St. Thomas^ Hosp.^ JJond. 

A System of Obstetric Medicine and Surgery, Theoretical and Clin- 
ical. For the Student and the Practitioner. The Section on Embryology contributed by 
Prof. Milnes Marshall. In one handsome octavo volume of 872 pages, with 231 illus- 
trations. Cloth, $5 ; leather, $6. 



The immediate purpose of the work is to furnish 
a handbook of obstetric medicine and surgery 
for the use of the student and practitioner. It i-t 
not an exaggeration to sav of the book that it U 
the best treatise in the English language yet 
published, and this will not be a surprise to those 
who are acquainted with the work of the elder 
Barnes. Every practitioner who desires to have 



the best obstetrical opinions of the time in a 
readily acces»<ible and condensed form, ought to 
own a copy of the book. — Tournnl of the American 
Me-^icaf Assonafhn^ June 12, 1880. 

The Authors have made a text-book whi^h is in 
every way quite worthy to take a plac« beside the 
best treatises of the period. — New York Medical 
Journal, July 2, 1887. 



FARVIN, TMEOPHILUS, M. D., LL. D., 

Prof, of Obstetrics and the Diseases of Women and Children in Jefferson Med. CbM., Phila. 

The Science and Art of Obstetrics. New (2d) edition In one handsome 
8vo. volume of about 700 pages, with about 225 engravings and a colored plate. Preparing. 



BARKER, FORDYCE, A. M., M. JD., LL. D. Edin., 

CLinicaL Professor of Midwifery and the Diseases of Women in the B^levue Hospital Medical Colkgef 
New Yorky Honorary FeUow of the Obstetrical Societies of London and Edinburgh, etc., etc. 

Obstetrical and Clinical Essays. l2mo., about 300 pages. Preparing. 

FABBT, JOHN 8., M. JD., 

ObstetricMn to the Philadelphia Hospital, Vice-President of the Obstet. Society of Philaddphia, 

Extra - Uterine Pregnancy: Its Clinical History, Diagnosii^ Prognosis and 
Treatment. In one handsome octavo volume of 272 pages. Cloth, $2.50. 



WINCKEL, F. 

A Complete Treatise on the Pathology and Treatment of Childbed, 

For Students and Practitioners. Translated, with the consent of the Author, from the 
second German edition, by J. R. Chadwick, M. D. Octavo 484 pages. Cloth, $4.00. 



ASHWELL'S PRACTICAL TREATISE ON THE 
DISEASES PECULIAR TO WOMEN. Third 
American from the third and revised London 
edition. In one 8vo. vol., pp. 520. Cloth. $3.50. 

TANNER ON PREGNANCY. Octavo. 490 pages, 
colored plates. 16 cats. Cloth. $4.25. 



OHTTRCHILL ON THE PUERPERAL FEVER 
AND OTHER DISEASES PECULIAR TO WO- 
MEN. In one 8vo. vol. of 464 pa^es. Cloth, $2.60. 

MEIGS ON THE NATURE, SIGNS AND TREAT- 
MENT OF CHILDBED FEVER. In one 8yo. 
yolume of 346 pages. Cloth, $2.00. 
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LEISHMAN, WILLIAM, M. D., 

RegiuB Professor of Midmf&ry in t?ie UniversUy of Oleugow, etc 

A System of Midwifery, Including the Diseases of Pregnancy and the 

Puerperal State. Third American edition, revised by the Author, with additions by 
John S. Parry, M. D., Obstetrician to the Philadelphia Hospital, etc. In one large and 
very handsome octavo volume of 740 pages, with 205 illustrations. Cloth, $4.50 ; leather, 
$5.50. 



The author is broad in his teachings, and dis- 
cusses briefly the comparative anatomy of the pel- 
vis and the mobility of the pelvic articulations. 
The second chapter is devoted especially to 
the study of the pelvis, while in the third the 
female organs oi generation are introduced. 
The structure and development of the ovum are 
admirably described. Then follow chapters upon 
the various subjects embraced in the study of mid- 
wifery. The descriptions throughout the work are 
plain aud pleasing. It is sufficient to state that in 
this, the last edition of this well-known work, every 
recent advancement in this field has been brought 
forward. — Physician and Surgeon^ Jan. 1880. 

To the American student the work before us 



mustprove admirably adapted. Complete in all its 
parts, essentially modern In its teachings, and with 
demonstrations noted for clearness and precision, 
it will gain in favor and be recognized as a work 
of standard merit The work cannot fail to be 
popular and is cordially recommended. — N, O. 
Jlied. and Surg. Jnum., March. 1880. 

It has been well and carefullv written. The 
views of the author are broad and liberal, and in- 
dicate a well-balanced judgment and matured 
mind. We observe no spirit of dogmatism, but 
the earnest teaching of the thoughtful observer 
and lover of true science. Take the volume as a 
whole, and it has few equals. — Maryland Medical 
Journal, Feb. 1880. 



LANDIS, HBNBY G., A. M., M. D., 

Professor of Obstetrics and the Diseases of Women in Starling Medical CktUege, ColumhuSy O. 

The Management of Labor, and of the Lying-in Period. In one 
handsome 12mo. volume of 334 pages, with 28 illustrations. Cloth, $1.75. 



The author has designed to place in the hands 
of the young practitioner a book in which he can 
find necessary information in an instant. As far 
as we can see, nothing is omitted. The advice is 
sound, and the proceedures are safe and practical. 
Omtralblatt fUr Oynakologie^ December 4, 1886. 

This is a book we can heartily recommend, 
the author goes much more practically into the 
details of the mani^ement of labor than most 
text-books, and is so readable throughout as to 



tempt any one who should happen to commence 
the book to read it through. The author pre- 
supposes a theoretical knowledge of obstetrics, 
and has consistently excluded from this little 
work everything that is not of practical use in the 
lying-in room. We think that if it is as widely 
read as it deserves, it will do much to improve 
obstetric practice in general. — New Orleans Medi- 
cal and Surgical Journal^ Mar. 1886. 



8MITB, J. LEWIS, M. D., 

Clinical Professor of Diseases of Children in the BeUevue Hospital Medical CoUege, N, T, 

A Treatise on the Diseases of Infancy and Childhood. New (sixth) 

edition, thoroughly revised and rewritten. In one handsome octavo volume of 867 

pa^es, with 40 illustrations. Cloth, $4.50 ; leather, $5.50. 

will readily recognize the painstaking with which 
this revision has been maae. Many of the articles 
have been entirely rewritten. The whole work is 
enriched with a research and reasoning which 
plainly show that the author has spared neither 
time nor labor in bringing it to its present ap« 
proach towards perfection. The extended table of 
contents and the well-prepared index will enable 
the busy praciiiioner to reach readily and quickly 
for reference the various subjects treated of in the 
body of the work, and even those who are familiar 
with former editions will find the improvements 
in the present richly worth the cost of the work. — 
Atltmta Medical and Surgical. Journal, Dec. 1886. 

Dr. Smith's work hasjustly become the standard 
all over the world as the book on children's dis- 
eases The whole book is admirable, both for the 
practitioner and the student. Dr. Smith writes 
from a large experience and a close observation 
of canes at the bedside. He is extremely prao- 
tical, and these facts make the work what it is — 
the best of all works on the diseases of children. 
— Virginia Medical Monthly^ June, 1886. 



For years it has stood high in the confidence of 
the profession, and with the additions and alter- 
ations now made it may be said to be the best 
book in the language on the subject of which it 
treats. An examination of the text fully sus- 
tains the claims made in the preface, that *Mn 
preparing the sixth edition the author has revised 
the text to such an extent that a considerable 
part of the book may be considered new." If the 
young practitioner proposes to place in his library 
but one book on the diseases of children, we 
would unhesitatingly say, let that book be the one 
which is the subject of this notice.— 77ie American 
Journal of the Medical Sciences, April, 1886. 

No better work on children's aiseases could be 

{»laced in the hands of the student, containing, as 
t does, a very complete account of the symptoms 
and pathology of the diseases of early life, and 
possessing the further advantage, in which it 
stands alone amongst other works on its subject, 
of recommending treatment in accordance with 
the most recent therapeutical views. — British and 
Foreign Medico-Chirurgical Review. 
Those familiar with former editions of the work 



OWEN, EDMUND, M. B., F. JB. C. 8., 

Surgeon to the Children*s Hospital, Oreat Ormond St., London. 

Surgical Diseases of Children. In one 12mo. volume of 525 pages, with 4 
chromo-lithographic plates and 85 woodcuts. Cloth, $2. See Series of Clinixial ManualSf 
page 31. 



One is immediately struck on reading this book 
with its agreeable style and the evidence it every- 
where presents of the practical familiarity of its 
author with his subject The book may be 



honestly recommended to both students and 
practitiouers. It is full of sound information, 
pleasantly given. — Annals of Surgery, May, 1886. 



WEST, CHARLES, M. D., 

Physician to the Hospital for Sick Children, London, etc , 

On Some Disorders of the Nervous System in Childhood. In one small 
12mo. volume of 127 pages. Cloth, $1.00. 

£?OJVDJE'S PRACTICAL TREATISE ON THE I vised and augmented. In one octavo yolome of 
DJSJSA8E8 OF CHILDREN. Sixth edition, re- | 779 pages. Cloth, 95.26 ; leather, $6.26. 
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TJJ>r, CMARLE8 METMOTT, M. B., F, C. S., 

of Chmaetry ond of Foreiaie Ualicl'ie and Public HmUh at Ihe Ltindon Sespllal, 
Iiegal MedicillG. Volume II. Leeitimacy and Paternity, Frefpiancy, ._ 
tion, Rnjie, Imlei^ent Eipimure, Sodomv, Beetiaiity, Live Birlh, Infanticide, AsphTzfl 
Drowning, HanitinK, Strangulatinn, Suffocolion. Making a very hajidaome unperid oo 
voliime of 629 pages. Oolh, $6.00; leather, $7.00. 

Volume I. Containing 664 imperial octavo pages, with two beaiiliM colored 
plates. Clolli, $6.00; lealiier, $7.00. 

The nstinfactlnn eipreetied with thii Rret portion tkhles of case? appended to eaoh dlllston of the 

11 sennod loliinie. W« find [t ohsracterliail by imuuni, of labor uid reBUBrnh, but they cdDHUtnte 

ir mme fulncrw of detail and ckamens of ei- one of the masl Tslixable rnatures rjf the book, 

rasBinn whiohHfhKinceMJnnsohijfhlyloeom- especially for refereoee in med loo-legal triala.— 

a'uable™' "lie' medldT' "rlat. "The^ouploSa "*"''"" """^ o < wo cm, pr . 






in Quji's Bonpitftty London^ 

FoisoDB in Belation to Medical Jurisprudence and Medioine. Third 

Amerii'iin, fmrn the third and revised English edition. Id one large octavo volume 0(768 
pages. Cloth, $5.50; leather, $6.50. 
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By the Same Author. 
A Manual of MedioalJurisprudenee. Eigiith American from the tenitLon. 
don edition, thoroughly revised and rewritten. Edited by JoHn J. Reese, M. B. in one 
large octavo volume. 

PEPPER, AUGUSTUS J., M. S., M. B., F. R. C. S., 

gjnotiiitr itj Fnrensic Medicine at Iha Vjavrrsily of Londo-n. 
Forenaic Medicine. In one |K>cket-siie 12mo. volume. Preparing. See Student^ 
SerUi of itanwiia, lie low. 
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LEA, HENRY C. 

Superstition and Force : Essay b on The Wager of Iiaw, The "Wager of 
Battle, The Ordeal and Torture. Third revised and enlarged edition. In one 
handsome royal Vixna. volume of 552 pages. Cloth, $2.50. 

Thin yaliisble work In In reality a htntory of ol»- iibould not he most carefully Btadled; and hovtB*«r 
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By the Same Author. 
Studies in Church History. The Else of the Temporal Power— Ben- 
efit of Clergy — Bxcommumcation. New edition. In one very handsome royal 
octavo volume of 605 pages. Cluili, $2.50. 
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ay, for InBtanae, are admirable for odd- 
id fteedom from prejudice. — Bo*Um 
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